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A CONSIDERATION OF THE INFLUENCE OF HEREDITARY 
AS OPPOSED TO ENVIRONMENTAL FACTORS IN THE GENESIS
OF ASTHMA
I N T R O D U C T O R Y
The word ’asthma1 connotes a number of conditions of 
diverse etiology, characterised by paroxysmal dyspnoea, mainly 
of expiratory type. fhereas cardiac asthma signifies a 
dyspnoea, the origin of which lie s  in a re la tive  insufficiency 
of the two sides of the hypertrophied heart (Volhard), and the 
renal variety a terminal event in a tra in  of symptoms arising  
from a fa ilu re  of kidney function, bronchial asthma does not 
necessarily imply primary disease of the lungs or bronchi, but 
on the other hand, is a symptom of various states not necessarily 
related to each other. This is shown by the difference in  
the pathological anatomy of cases reported as bronchial asthma* 
For instance, there is a report in  the B ritish  Medical Journal
2Nov. 16th, 1935, o f a cas8 o f what was thought to  be ty p ic a l 
b ro n c h ia l asthma which occurred in  a p a t ie n t f o l lo w ir ^  a 
severe e le c t r ic  shock. In  t h is  case the  post-mortem examin­
a tio n  showed d ila te d  b ronch i and absence o f hypertrophy o f 
the b ro n ch ia l m usculature, whereas b ro n c h ia l c o n s tr ic t io n  
and hypertrophy o f muscle are th e  usual f in d in g s .  N everthe less 
p ro fu s io n  o f eo s in o p h ile s  in  th e  mucoid se c re tio n  o f the  lungs
CtA
was present * in  o th e r more ty p ic a l cases. Asthma, then , must 
be looked upon as m erely a symptom, and un less  o therw ise 
sta ted in  what fo llo w s , re fe rs  to  th e  tru e  spasmodic or 
b ro n c h ia l v a r ie ty , which, in  th e  o p in io n  o f most, is  d is t in c t  
from and u n re la ted  to  the  types  o f re n a l and ca rd ia c  o r ig in .
In  rece n t years the science o f eugenics has rece ived  
increased a tte n t io n , and new l ig h t  has been shed on the  
e tio lo g y  o f many d iseases. Old concepts, w here in by the  
study o f pedigrees, th e  in h e r ita n c e  o f c e rta in -d ise a se s  has 
been suspected, have been su b s ta n tia te d  in  many cases by 
s c ie n t i f ic  c a lc u la t io n  and observa tion , and in  many o the rs , 
have been contested and proved to  be erroneous. Up t i l l  
now, th e  re s u lts  o f such in q u ir ie s  have had th e ir  g re a te s t 
u t i l i t y  in  th e  study o f mental d e fic ie n c y , b u t such o the r 
co n d itio n s  as ep ilepsy , e p ilo ia ,  rheumatism, a l le rg y ,
5haem ophilia , a lb in ism , tu b e rc u lo s is  and cancer have rece ived 
a tte n t io n , and a lthough no d e f in i te  o p in io n s  have been f o r t h ­
coming in  th e  m a jo r ity  o f d iseases s tud ied , ne ve rthe le ss  new 
and f r u i t f u l  methods o f approach have been e s ta b lid ie d  and 
data  e lu c id a te d  which w i l l  lead u lt im a te ly  to  a more complete 
under s tan d i rig o f numerous m orbid c o n d it io n s . The importance 
o f th e  re s p e c tiv e  p a r ts  p layed by n a tu re , in  the form  o f  hered­
i t y ,  and n u rtu re , by th e  in flu e n c e  o f  environm ental co n d itio n s , 
and each in  con ju nc tio n  w ith  o r opposed to  th e  o th e r having  
been asce rta ined , a t te n t io n  w i l l  be o r ie n ta te d  in  th e  d ir e c t io n  
most l i k e ly  to  be f r u i t f u l  in  combating the  in flu e n c e  a t f a u l t .
Since asthma became recognised as a c l in ic a l  e n t i t y ,  i t  
has been observed by c l in ic ia n s  as w e ll as by th e  la i t y  th a t  
the  d isease shows a d is t in c t  tendency to  ru n  in  fa m il ie s  and 
in  successive g e n e ra tio n s ; and spe cu la tio ns  have been made 
repea ted ly  as to  in h e r ita n c e . Such g re a t e a rly  a u th o r it ie s  
as S ir  John F lo ye r (1698) Hyde S a lte r (1868) and C ullen (1784) 
m ainta ined th a t  th e  m a jo r ity  o f asthm atics in h e r ite d  t h e i r  
tro u b le  from  t h e i r  predecessors. S ir  John F lo ye r (1) said 
0 As my asthma was not h e re d ita ry  from  my ancesto rs, so, I  
thank G-od, n e ith e r  o f my two sons are in c lin e d  to  i t ,  who are 
now past th e  age in  which i t  seized me." The im p lic a t io n  to  
be made is  th a t  F loye r recognised two types  o f th e  d isease, 
the  h e re d ita ry  and th e  spo rad ic . At th e  present tim e , th e
same views are he ld , but th e  g re a te r emphasis is  la id  on th e  
h e re d ita ry  aspect, e s p e c ia lly  by th e  American workers, and 
th e  sporad ic type  considered unusual. The re s u lt  o f t h i s  
conception has been th e  ad op tion  in  many cases o f a f a t a l i s t i c  
a t t i tu d e  towards th e  d isease, w ith  consequent de lay in  seeking 
advice and w ith  unnecessary s u ffe r in g  by many a ffe c te d  in d iv id ­
u a l s.One is  not in fre q u e n tly  con fron ted  by th e  statem ent, "Of 
course, my mother su ffe red  from  asthma" as i f  to  say th a t  
under such circum stances i t  is  on ly  to  be expected th a t  the  
p a t ie n t should be s im i la r ly  a ffe c te d , o r, as Rackemann(2) 
says"The o r ig in  o f th e  ca p a c ity  to  develop hyp e rse ns itiven ess  
is  p a r t ly  concerned w ith  h e re d ity  and th e re  is  l i t t l e  to  be 
done about i t . "  An a t t i tu d e  such as t h is  in  a p a t ie n t s u ffe r in g  
from an a ilm ent which almost always is  accompanied by a s ta te  
o f expectancy and apprehension is  ob v io us ly  p re ju d ic ia l to  
trea tm ent and th e  good h e a lth  o f th e  in d iv id u a l.
I t  is  proposed in  t h is  th e s is  to  in q u ire  in to  th e  p a r ts  
played by h e re d ity  and environment re s p e c t iv e ly  in  th e  
e tio lo g y  o f asthma, w ith  th e  hope th a t  th e  r e s p o n s ib i l i ty  o f 
each o f these fa c to rs  may be more c o r re c t ly  eva luated and 
trea tm ent adopted a c c o rd in g ly ; or in  th e  ins tances where 
h e re d ity  is  im portan t, " i f , "  as Penrose (3) a p t ly  remarks, "we 
can by a r t i f i c i a l  means n e u tra lis e  th e  in ju r io u s  h e re d ita ry  
e f fe c ts ,  th e  importance o f h e re d ity  from  th e  m edica l p o in t o f 
view is  very much d im in is h e d ."
HEREDITY
In  th e  c o n s id e ra tio n  o f th e  question  o f h e re d ity  as a 
fundamental fa c to r  in  th e  pathogenesis o f  any d isease , th e  
study o f pedigrees may lead to  erroneous conc lus ions as th e  
re s u lt  o f fa u lt y  methods in  the  s e le c tio n  o f d a ta . The 
occurence o f a morbid c o n d it io n  in  more than  one member o f a 
fa m ily  can on ly ra is e  th e  susp ic ion  o f h e re d ity , but o f i t s e l f  
is  no p ro o f. T h is  may be w e ll i l lu s t r a te d  in  the  ins tance  o f 
le p ro s y . Before i t  was d iscovered  th a t  lep rosy  was th e  re s u lt  
o f an in fe c t io n  by a s p e c if ic  b a c il lu s ,  i t  was u n iv e rs a lly  
m aintained on account o f i t s  fa m i l ia l  occurence, th a t  i t  was 
a h e re d ita ry  d isease, and in  some p a rts  o f th e  w orld  le g is ­
la t io n  was in troduced to  prevent p ropaga tion  o f a ffe c te d  
persons by c a s tra t io n . The d isco ve ry  o f the  t ru e  causal 
agency in  th e  le p ra  b a c il lu s  tra n s fe rre d  th e  major respons­
i b i l i t y  to  th e  in fe c t iv e  environment, w ith  consequent a l te ra t io n  
in  the  o u tloo k , and increased emphasis on p ro p h y la c tic  methods. 
-Again, environm ental in flu e n c e s  are more prone to  exe rc ise  
t h e i r  e f fe c ts  on groups o f people l i v in g  in  p ro x im ity  and 
under s im ila r  co n d itio n s , so th a t  the  presence o f any abnorm­
a l i t y  m anifested as a f a m i l ia l  p e c u l ia r i ty  may be on ly  an 
expression o f fa u lty  environment e x e rtin g  i t s  in flu e n c e  on 
many people s im u ltaneous ly . Thus, in  th e  lower anim als, th e  
well-known example o f D rosoph ila , th e  f r u i t  f l y ,  may be c ite d .  
Ih e n  grown in  an atmosphere o f m o istu re , D rosoph ila  develops
6th e  p a th o lo g ic a l c o n d itio n  c a lle d  *vest% ia l abdomen1, whereas 
in  th e  more n a tu ra l d ry  c o n d itio n s , deve lopm ent r e s u lts  in  
th e  fo rm a tio n  o f th e  p e rfe c t species. Whereas, f o r  many 
obvious reasons, i t  i s  d i f f i c u l t ,  i f  no t im poss ib le , to  
demonstrate d i r e c t ly  and c o n c lu s iv e ly  environm enta l and 
h e re d ita ry  fa c to rs  in  th e  case o f th e  human species, th e  
problem in  th e  s im p ler anim als is  no t so d i f f i c u l t ,  and from  
th e  re s u lts  o f these, in fe re n ce s  may be drawn which can be 
considered a p p lic a b le  to  man.
The in v e s t ig a t io n  o f th e  question o f h e re d ity  may 
be approached c h e if ly  in  two ways. The f i r s t  method c o n s is ts  
o f th e  c r i t i c a l  study o f a la rg e  number o f pedigrees, in  which 
th e  morbid c o n d itio n  occurs. Here th e  in v e s t ig a to r  se ts  out 
to  determ ine th e  frequency o f occurence o f the  morbid c o n d itio n  
in  th e  va rio u s  members o f th e  fa m ily  as compared w ith  i t s  
frequency in  a sample o f th e  po pu la tio n  chosen a t random; and 
i t s  modfe o f tran sm iss io n  from  ge n e ra tio n  to  g e n e ra tio n . The 
d e c is io n  as to  th e  her i t  a b i l i t y  o f  th e  c o n d itio n  re s ts  on th e  
d iscove ry  o f c e r ta in  num erica l r a t io s  between a ffe c te d  and 
una ffected  members. In  such an enqu iry , i t  is  im portan t to  
remember th a t  an u rd u ly  h ig h  r a t io  may be obta ined by 
cons ide ring  in  th e  survey o n ly  those fa m il ie s  wherein th e  
co n d itio n  occurs fre q u e n tly , and on ly  those branches o f th e  
fa m ily  w ith  at le a s t one a ffe c te d  member. In d iv id u a ls
7suffering from a particular disease are more lik e ly  to have 
th e ir attention called to the existence of the same ailment 
in relatives! than non-sufferers* The recording of family 
histories must, then, be c r it ic a l and unbiassed.
In the second method, the presence of a particular 
biochemical or morphological variation from the normal 
occurring in the siblings constitutes the basis for deter­
mining the presence or absence of the disease. This is  well 
exemplified in the condition called ’ fam ilia l acholuric 
jaundice’ . Here latency of the disease in the siblings may 
be confirmed by the investigation of the " fra g ility "  of the 
red blood cells . While fa ilin g  to manifest the more obvious 
symptoms of the disease such as jaundice and enlarged spleen, 
members of a suspected family may possess bloods which become 
laked in a solution of sodium chloride of a specific gravity  
higher than that which lakes the cells of normal blood, thereby 
affording proof of the presence of the disease.
In the method of pedigree studies, additional 
information may be acquired by studying the incidence of the 
disease in members of twins. Additional evidence of the 
inheritance of a particular t r a i t ,  morbid condition, or 
diathesis can be adduced also from observations on the 
transmission from generation to generation of characters 
known to be hereditary, such as the colour of eyes, and the 
blood groups with which the matter under consideration might
8be associated.
In the elucidation of the problem proposed here, 
each of these methods of inquiry w il l  be used, and its  value 
assessed re la tive  to the subject.
The numerical ra tios  referred to in pedigree studies 
are those based on the hypotheses of Mendel. Although the 
classical experiments of th is  pioneer were made early in the 
second half of last century, i t  was not u n til the commence­
ment of the present one that th e ir great importance was 
realised. Since then his theories have received increased 
application. His experiments were made on plants and by the 
workers who succeeded him, on simple animals; and although 
i t  is manifest that breeding experiments as performed in plants 
and animals cannot be applied in humans, nevertheless, the 
tru th  and implications of these results have been accepbed 
as applying also to the human species.
The experiments based on Mendel’ s work demonstrate 
that certain characteristics of a species are transmitted 
through successive generations by agencies or partic les called 
"genes", located on the chromosomes. To th is  the name 
"particulate inheritance" has been given. The exact geograph­
ical d istribution of the genes has been located on the 
chromosomes of simple animals; in the case of the higher 
animals however, th is  has not been achieved owing to the
l&rg© number and com plex ity  o f th e  chromosomes, which in  
man, fo r  example, reaches th e  la rg e  number o f tw e n ty - fo u r  
p a irs .  There is  no reason to  doubt th a t  th e  th e o ry  o f 
p a r t ic u la te  in h e rita n c e  is  a p p lic a b le  a lso  to  th e  h ig h e r 
animals, and p ro o f o f th e  in h e r ita n c e  o f a p a r t ic u la r  
characte r re s ts  on the  a b i l i t y  to  demonstrate th e  passage 
o f the  gene c a rry in g  th e  cha racte r from  one g e n e ra tio n  to  
th e  succeeding one. T h is  la t t e r  can be achieved in  p ra c t ic e  
by e s ta b lis h in g  the  num erica l r a t io s  by th e  ibbot Mendel in  
h is  b reed ing experim ents and may be d iscussed b r ie f ly  in  th e  
fo l lo w in g : -
o f ge ne ra tio ns , Mendel was ab le to  o b ta in  pure races o f t a l l  
and dw arf p la n ts .
I f  th e  fa c to r  fo r  ta lln e s s  is  represented by D in  
each gamete, th e  zygote fo rm ula  fo r  t h is  p ro p e rty  may be 
w r it te n  as DD, and in  th e  language o f g e n e tic s  described as 
homozygous fo r  fa c to r  o f ta l ln e s s .  S im ila r ly ,  pure dw arfism  
may be represented by th e  fo rm u la  HR. I f ,  now, pure t a i l s  
are po llina ted  by pure dw arfs , th e  second g e n e ra tio n  w i l l  be 
t a l l  bu t impure, h y b r id , o r heterozygous fo r  ta l ln e s s .
By means o f s e l f - p o l l in a t io n  th rough a succession
F (1) 100% t a i l s
In  o the r words t a l l  is  dominant to  dw arf.
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P o ll in a t io n  by two members o f F I g e n e ra tio n  w i l l  g iv e  th e  
fo llo w in g  re s u lts
Of these, 25 per cent are homozygous t a i l s ,  50 per cent 
heterozygous t a i l s  and 25 per cent dw arfs .
O ther com binations may be w r it te n  th u s : -
D D  x  DR
5 0 $ dw arfs , homozygous 
In  th e  case o f re c e s s iv ity ,  th e  recess ive  t r a i t
must be present in  both paren ts  be fore  th e  cha rac te r can ve 
m anifested in  th e  o f fs p r in g .  The sudden appearance o f any 
p ro pe rty  in  severa l c h ild re n , in  the  absence o f m a n ife s ta tio n s  
in  th e  parents, is  strong presum ptive evidence o f a rece ss ive  
fa c to r ,  provided o f course, n u rtu re  can be excluded.
75$ t a i l s  
25$ dw arfs
100$ t a i l s  
50$ homozygous 
50 $  he te ro  zygous
— 50 $ t a l l  a heterozygous
The form ulae may be w r it te n  as fo l lo w s :-
11
DD DR DR RR — 25% reo ess ives , 
homozygous.
50% reoess ives, 
homozygous.
— 100% reoess ives ,
homo zygous.
To summarise:-
The law o f h e re d ity  re q u ire s  th a t th e  o ffs p r in g  
o f pa ren ts  e x h ib it in g  a dominant t r a i t  should show th e  
t r a i t  in  the  fo llo w in g  p ro p o r t io n s :-
(1) 100% i f  one or bo th  pa ren ts  are homozygous.
(2) 75% i f  bo th  are heterozygous.
(3) 50% i f  one is  heterozygous and th e  o th e r
does not ca rry  th e  t r a i t .
and in  th e  case o f re c e s s iv ity
(4) 25% i f  bo th  paren ts are heterozygous.
(5) 50'% i f  one is  homozygous and o th e ^
i f t  het ero zygous.
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(6) 100/o if both are homozygous.
The assumption th a t  a p a r t ic u la r  d isease o r group o f 
d iseases is  h e re d ita ry  in  na tu re , can be proved o n ly  i f  
th e  au thor is  ab le  to  o b ta in  an inc idence  o f m o rb id ity  in  
th e  fa m ily  approxim ating to  th e  r a t io s  enumerated above.
I t  i s  proposed now to  examine th e  e t io lo g y  o f th e  d isease 
since any view re g a rd in g  the  h e re d ity  o f asthma must be in  
accordance w ith  th e  known th e o r ie s  o f cau sa tio n .
ETIOLOGY.
Many th e o r ie s  ha,ve been advanced to  e xp la in  th e  u lt im a te  
fa c to rs  c o n s t itu t in g  th e  basal s ta te  p red ispos ing  to  paroxysms 
o f b ro n ch ia l asthma.
THE EXUDATIVE DIATHESIS was proposed by Czerny o f  Germany. 
The term  denotes a tendency to  exudative  processes in  th e  
skin and mucous membranes, and is  exem p lified  by u r t ic a r ia ,  
eczema, c o n ju n c t iv i t is ,  asthma and convu ls ions. Lapage (4) 
considers exudative symptoms as o u t le ts  fo r  m e tabo lic  e rro rs , 
from  which i t  may be concluded th a t  environment p la ys  a more 
im portant rd le  than h e re d ity  in  the  causation o f the  syndrcwie. 
The te rm  does no t connote a fundamental s ta te , but ra th e r  the
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expression o f many.
THE AUTONOMIC SYSTEM. Eppinger and Hess attem pted 
to  e lu c id a te  th e  problem o f asthma and a l l ie d  d is o rd e rs  by 
p o s tu la t in g  imbalance o f th e  opposing components o f  the  
ve g e ta tive  nervous system. T h e ir  conc lus ions were based on 
experim ents us ing  ad ren a line , a tro p in e  and p ilo c a rp in e .
Asthma, the y  say, is  a m a n ife s ta tio n  o f vago ton ia  as opposed 
to  sym pathe tico ton ia , th e  d is tu rbance  re s u lt in g  from  an 
underdevelopment o f the  ch rom affin  t is s u e  and overgrow th o f 
lymphoid t is s u e .  Cases o f pure vago ton ia  or sym pathetic­
o to n ia  are ra re , th e  in d iv id u a l showing symptoms o f ove r­
a c tio n , fre q u e n tly  a lso evidencing the  s igns o f d e f ic ie n t  
a c t iv i t y  elsewhere. Thus, w h ile  th e  asthm atic paroxysm is  
considered by the  m a jo r ity  to  im p ly  a vagoton ia  a f fe c t in g  
the  b ro n ch ia l muscles, the  cause o f death d u rin g  an as thm atic  
a tta c k  is  be lieved by many to  be the  r e s u lt  o f vagal in h ib i t io n .  
C hris topher son (5) blames autonomic d y s fu n c tio n  fo r  ch ro n ic  
b ro n c h it is  and asthma, the  in c o -o rd in a t io n  re s u lt in g  from  
d isordered n u t r i t io n  (6) and C. Paget Lapage (7) subscribes to  
th e  view o f autonomic d y s fu n c tio n  by suggesting a s e n s it iv e  
autonomic nervous system fo r  a l le r g ic  phenomena. Lapage 
b e lie ve s  the  fa u l t  is  m ain ly an h e re d ita ry  endowment but 
considers th a t in  many cases th e  p ro d u c tion  o f s e n s it iz a t io n  
re s u lts  from  overloaded metabolism ( see under toxaem ia ).
Hyde S a lte r, too , thought asthma was cha rac te rised  by a
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genera l i r r i t a b i l i t y  o f th e  nervous system commonly caused 
by d iseases o f th e  lu r ^ s .  Imbalance o f th e  autonomic 
nervous system is  found in  c o n d itio n s  o th e r than asthma 
and t o t a l l y  un re la ted  to  i t ,  and so w ith  regard to  th e  
problem under d iscu ss io n  cannot be considered an e n t i t y .
L'ARIHRITISME. The French app ly th e  term  
"L'ARTHRITIShE" or N euro a r t h r i t i c  d ia th e s is "  to  d e sc rib e  
the  u lt im a te  mechanism by which th e  p re d is p o s it io n  or 
d ia th e s is  operates, but as in  th e  case o f the  autonomic 
system t h is  conception o f fe rs  l i t t l e  h e lp  in  th e  s o lu t io n  
o f the  problem.
ENDOCRIMES. In  c lose  r e la t io n  to  th e  autonomic 
nervous system, th e  endocrines f a l l  to  be. cons idered .
These have been in c rim in a te d  by a m a jo r ity  o f workers, 
(Kern, Levy, G a llin o , T e rr ad a. Mar an on, e t . a l . )  (9 ) .  I t  is  
conceded by them, however, th a t  no t a l l  cases o f asthma 
re s u lt  from  ir re g u la r  a c tio n  o f these g la n ds . No in tim a te  
a s so c ia tio n  between asthma and sub- o r h yp e rth y ro id ism  has 
been adduced. The same a p p lie s  to  th e  p i t u i t a r y ,  w h ile  
thym ic asthma is  a c o n d itio n  d is t in c t  from  the  b ro n ch ia l 
v a r ie ty .  W it ts  has in ve s tig a te d  the  endocrine fa c to r  is  
£00 cases o f asthma, 300 o f whom were over th e  age o f 
f i f te e n  years and h is  f ig u re s  were (10)
15
Myxoedema (A c tiv e ) ......................... ?6%
Hypert hyr o id  i  sm (a r r  e s t  ed) ......... *2 %
F ro h lic n 's  Syndrome . . . . . . . . . . .  '4%
D iabetes m e ll i tu s  .......................... *2%
The gonads have a more in tim a te  in f lu e n c e . I t  is  
w e ll known th a t  th e  sexual epochs in  an a s th m a tic ’ s l i f e  
o fte n  correspond^ to  pe riods  o f aggrava tion  or a m e lio ra tio n  
o f th e  s e v e r ity  o f the  c o n d itio n , and th is  more p a r t ic u la r ly  
in  th e  female in  whom th e  s ta te  o f a c t iv i t y  o f th e  gonads is  
more e a s ily  apparent. I t  is  agreed, however, th a t  th e  
gonadal a c t iv i t y  o r in a c t iv i t y  cannot o f i t s e l f  i n i t i a t e  the  
asthm atic  s ta te .
There is  much evidence to  support the  th e o ry  o f 
adrenal d ysc ra s ia . P rov. Burn, in  an address to  th e  Royal 
Society (11) suggested an in s u f f ic ie n c y  o f  th e  adrena ls as 
the  u n d e rly in g  c o n d it io n . C onclusive evidence from  p o s t­
mortem m a te r ia l is  la c k in g , p robably because th e  dem onstra tion 
o f any but g ross changes in  those g lands is  beset w ith  
enormous d i f f i c u l t y .  James Adam (12) has repo rted  th e  
f in d in g s  in  the  adrenals in  th re e  asthm atic  deaths in  which 
extensive  damage to  these g lands was p resen t, bu t in  a fo u r th  
case ( No. 59), in  the  exam ination o f which I  was associated 
w ith  D r. Adam, no gross or m icroscop ic  d e v ia tio n  from  the 
normal could be d iscove red . The d ram atic  r e l i e f  a ffo rd ed  
to  the  s u ffe re r from  an acute a tta c k  by the  hypodermic
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in je c t io n  o f ad rena line  suggests hypo adrenal in  aemi a, but 
Kuntz (13) m a in ta ins  th a t  th e  r e l i e f  obta ined from  ad ren a line  
is  the  r e s u lt  o f c o n s tr ic t io n  o f th e  vesse ls  o f the  b ro n c h ia l 
mucosa. P igm enta tion o f th e  sk in  so commonly seen in  th e  
ch ron ic  asthm atic  ra is e s  the  same q u e s tio n . But asthma, 
o r a l l ie d  d iseases is  a ra re  concom itant o f A dd ison 's  d isease, 
the  p a th o lo g ic a l bas is  o f  vdiich is  d is in te g ra t io n  o f the 
ad rena ls . R ecently , a re fe re nce  in  th e  B r i t is h  M ed ica l Jo u rn a l 
(14) expressed the  view th a t  ad ren a line  c ir c u la t in g  in  th e  
blood exe rts  an a n t i to x ic  a c tio n  on th e  system, and v ice  
versa*, i t  is  m ainta ined by o th e rs  th a t  toxaem ia exhausts th e  
adrena ls . G-arretson (15) assoc ia tes  asthma w ith  neuro­
endocrine d is tu rbance  and considers hypoadrenia th e  cause 
o f asthma. He comments on the  to x ic  lo o k  o f a l le r g ic  
people, and re fe rs  to  the  pigment fre q u e n tly  observed in  the
4sk ins,;asthm atic  p a t ie n ts .  Evidence is  adduced from  
observa tions on fro g s , th e  depth o f th e  pigment in  th e  
chromatophores in  these amphibia having  been tra ce d  to  
adrenal a c t iv i t y .
The problem o f d e fic ie n c y  o f c ir c u la t in g  ad ren a line  
is  being approached by va rio u s  methods, bu t none has y e t 
proved s u f f ic ie n t ly  d e lic a te  and r e l ia b le .
Many observers believe that multiple agencies
operating simultaneously &r© responsible for the syndrome 
produced. Von Strumpell (16) thniks that asthma is  a 
manifestation of a certain type of constitution appearing 
in individuals with a pronounced psychopathic or nervous 
i r r i ta b i l i ty ,  who exhibit a tendency to exudative processes 
a l l  over the body, as a result of external or internal 
stimuli of not unusual nature. Hofbauer (17) states that 
asthma is  the expression of disturbed respirations in a 
person exhibiting weakness of the peripheral circulation  
which he calls  "Angiotonie" He says "Die Asmatiechie Anfall 
ist dengemass aufzufassen als Folge der angiotonen Reaktion 
der tieferen Atemwege auf Reize, welche beim Fehlen von 
Angiotonie als unterschwellige keine nachweishare Folge nach 
sicb ziehen."
Increase in amino acids of the blood has been 
reported on by Adam(18) O riel (19) Cameron (20) McDona i^ (21) 
identifies  the paroxysm of asthma with disruption of the 
ionic balance of the blood caused by toxaemia and manifested 
by increase in size and clumping of the colloid particles  
of the blood together with decreased Brownian movement. An 
investigation of the calcium content of the blood of 
asthmatics has revealed no deficiency (22). Alteration in  
acid-base balance has been shown by numerous investigators. 
Following on the work of Tiefensefc (23) a condition of 
alkalosis has been suggested particularly by supporters of 
the a llerg ic  theory. That th is  is  based on insufficient
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evidence has been proved by Adam(24) Cameron (25) O riel (26) 
and Kenneth P h illip s  (27) by whom investigations of the 
a lh a li reserve have been performed. A low carbon-d ioxide 
combining power of the blood together with increase of the 
ammonia-combined acid offers convincing evidence of the 
tendency to acidosis.
In  none of the above hypotheses has evidence 
been found to ju s tify  the view that heredity, in the 
Mendelian sense, plays a major role in the establishment
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of the asthmatic constitution, nor has i t  been substatiated 
by those who stress neurotic d is a b ilit ie s .
Psychological Factors, In the major psychoses 
broncho spasm is not more frequent than in a random sample of 
the population; perhaps less so. In many hundreds of patients 
admitted to the mental wards of a general hospital I  have seen 
only two cases. In one patient treatment of an infected 
maxillary sinus brought about recovery from both the asthma 
and the toxic confusion. In the other, attacks were infrequent 
and did not occur during her stay in the asthma ward, (case 29)
Case No. 75. Female, aged 21, employed as waitress in a 
smoke-room. Asthma of two years* duration. Admitted from mental 
wards, where she was being treated for confusional insanity. 
Operation for appendicitis in 1934. After drainage of the 
maxillary antra which contained pus and reduction of enlarged 
turbinals, recovery from both the mental condition and the 
asthma occurred. A brother, sister and paternal grandmother 
are asthmatics.
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Perhaps sympathetic preponderance in these cases 
renders the manifestation of bronchospasm unlikely. In the 
neuroses or pgychoneuroses, asthma is  more frequently 
encountered. The state of heightened nervous tension in 
asthmatics has already been mentioned. In children, a 
history of attacks at times of excitement, such as prior 
to school examination or a children’ s party, is  often 
obtained, while in adults, worry and emotional upsets are 
known to be harmful influences. These, however, appear to  
act as exciting causes, rather than determinants, and in 
some cases conform to a type of conditional re fle x . In the 
neuroses and psychoneuroses s t i l l  more subtle psychological 
processes are said to be active and at times, primary, the 
asthma arising as a result of subcoiicious mental conflict, 
the present locus of the ailment having been suggested by a 
situation in which d iff ic u lty  of breathing has occurred.
Cure8 by psychoanalysis or anamnesis have been claimed.
Cases of pure psychic origin are admittedly unusual, but 
have been reported by J.A. Hadfield (28) M illa is  Culpin (29) 
Karl Hansen (30) Moos and Strauss (31).
Kuntz (32) says that temporary psychic and 
emotional disturbances of a purely functional character in 
many instances also are accompanied by parasympathetic 
hyper ir r i ta b i l i ty  and Hoff and Werner (33) maintain that
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the threshold between autonomic and,psychic centres is  
appreciably lowered in neurotic patients, leading to obvious 
d is ab ilities * Of interest here, also, is  the finding that
asthmatic children show a higher level of intelligence as
measured by the Binet-Simon scale than normal children of 
comparable age, and th is  in spite of the greater amount of 
absenteeism from classes (34).
Assuming that the concept which regards asthma 
as a respiratory neurosis is  acceptable, does an enquiry 
into the inheritance of the mental disorders help to solve 
the question? I t  is common knowledge that there are 
families in which the incidence of major psychoses (Schizo­
phrenia and manic-depressive) is  high. A hereditary factor has
never been proved to be the rule in these cases; rather i t  is
*
acknowledged that faulty home conditions caused by greater 
or lesser degrees of mental inaptitude in parents predisposed 
to the evolution of psychotic states in children. The same 
holds good in the minor psychoses in which asthma is not 
infrequent, and similarly also for the more simple highly- 
strung, unstable, nervous types. I t  is  almost an axiom that 
a nervous temperament in the parent is  reflected in a similar 
disposition in the child, for even at a very early age the 
infant becomes concious of in s ta b ility  and nervousness in 
the parents, particularly in the mother. The psychological
fa c to r  in  asthma has been re fe rre d  to  by Langdon Brown, 
G il le s p ie ,  McDowall, Z ie g le r and E l l i o t t  (35 ), and i t  i s  
be lieved  by G il le s p ie  th a t  asthma may in  some cases be a 
t ru e  re s p ira to ry  n e u ro s is , B e rka rt (36) concluded th a t  
an in h e r ite d  neu ropa th ic  c o n s t itu t io n  was th e  b a s is  o f 
a l l  asthmas, bu t f o r  th e  fo re g o in g  reasons, and w ith o u t 
n e c e s s a rily  invok ing  h e re d ity , i t  is  n o t d i f f i c u l t  to  
understand why c h ild re n  o f m en ta lly  un s tab le  pa ren ts  
should be more su sce p tib le  to  those a ilm e n ts  which are 
cha racte rised  by fa u lt y  in h ib i t io n .  I t  may be t h is  
la t t e r  which is  la rg e ly  resp on s ib le  fo r  th e  " in h e r ite d  
autonomic d y s fu n c tio n " considered to  be so im portan t by 
Lapage (see page 12).
VASOMOTOR SYSTEM. I n s t a b i l i t y  o f the  vasomotor 
system is  a theo ry  advanced by Alexander F ra n c is  (3 7 ).
The author m a in ta ins  th a t  the  s e n s it iv e  vasomotor system 
is  e a s ily  upset by emotions and by p e r ip h e ra l re f le x e s , 
and {p a r t ic u la r ly  by a c o n d itio n  o f hyper^yraem ia or excess 
o f heat-p roduc ing  substances in  the  blood (F ra n c is  H a re ). 
These la t t e r  are produced by fa u lty  c ir c u la t io n  causing 
in s u f f ic ie n t  o x id a tio n  o f the  products o f d ig e s t io n .  
B e n e fit is  achieved by s ta b i l is a t io n  o f th e  vasomotor 
system, by exe rc ise , e tc . ,  and c a u te r is a t io n  o f "asthmo­
gen ic  areas" in  the nose. The author atiaches l i t t l e  or 
no importance to  th e  h e re d ita ry  fa c to r .
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ALLERGY. Reference has a lready been made to  th e  
r6 le  o f a l le rg y ,  atopy or h yp e rse ns itive n e ss  in  th e  patho­
genesis o f asthma. A lle rg y  was de fined  by Von P irq u e t (1906), 
w ith  whom th e  conception o r ig in a te d  as th e  r e s u lt  o f h is  
observa tions on th e  tu b e rc u lin  re a c tio n  as fo l lo w s :-
"The capac ity  to  re a c t in  an abnormal way to  con tact 
w ith  fo re ig n  substances". (38)
He named th e  c o n d itio n  "R e a fc tio n fa h ig ke it" .  Ooca (39) 
in  1922, considered Ma topy", which means " a strange d isea se ", 
a more s u ita b le  name to  describe  th e  phenomena which 
ch a ra c te rise  the  c o n d itio n , namely, c o n tra c tio n  o f smooth 
muscle and vascu la r exudation,; and considered asthma and 
hay fe ve r to  be th e  two a to p ic  d iseases. More re c e n t ly ,  th e  
te rm  atopy has been adopted to  s ig n ify  h y p e rs e n s it iv ity  which 
can be tra n s m itte d  from one in d iv id u a l to  ano th e r. (Con|iybeare, 
4D). Here th e  te rm  'a l le r g y * ,  which is  b e tte r  known, w i l l  
he used.
W ith many, the  word 'a l le rg y ' im p lie s  h e re d ity .  In  
Ooca's (41) d e f in i t io n  o f atopy, tfeeterra atopy has been 
coined " to  designate those c l in ic a l  forms o f hyper s e n s it iv e ­
ness in  man which are h e re d ita ry  in  n a tu re " and th e  importance 
he ascribe s  to  h e re d ity  in  asthma is  e a s ily  understood from  
h is  d e f in i t io n  o f b ro n ch ia l asthma as fo llo w s  (42)
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w B ro n ch ia l asthma may be d e fin e d  as th a t  fo rm  o f  
ATOPIC i l ln e s s  which m an ifes ts  i t s e l f  in  re c u rre n t a tta c k s  
o f paroxysmal dyspnoea p a r t ic u la r ly  pronounced in  th e  
e x p ira to ry  phase” .
O thers, w h ile  cons ide ring  a l le rg y  e s s e n t ia lly  h e re d ita ry ,  
admit a t th e  same tim e  th a t  th e  h y p e rs e n s it iv ity  may excep tio n ­
a l ly  be acquired (4 3 ). O thers, again hold th a t  tehereas th e  
cap ac ity  to  become a l le r g ic  may be tra n s m itte d  from  g e n e ra tio n  
to  g e ne ra tio n , th e  a l le r g ic  m a n ife s ta tio n  is  almost always 
the  re s u lt  o f fa u lty  environment (4 4 ).
I t  w i l l  be convenient to  study th e  nature  o f a l le rg y  
as a bas is  fo r  fu r th e r  in q u iry .
The observa tion  th a t  the  emanations from  anim als or 
in h a la tio n  o f p o lle n  dust may provoke an a tta c k  o f asthma, 
was made many years before R ic h e t's  experim ents on 
anaphylax is . Hyde S a lte r  (45), h im se lf a v ic t im  o f eat 
asthma, re fe rre d  to  emanations from  anim als as an im portan t 
e x t r in s ic  cause o f dyspnoea. Again, u r t ic a r ia  has long 
been associated in  th e  la y  mind w ith  th e  in g e s tio n  o f 
c e r ta in  type s  o f food, p a r t ic u la r ly  s h e l l - f is h  and straw ­
b e r r ie s .  A cco rd ing ly , fo llo w in g  on the  work on anaphy lax is  
by R iche t, and hay fe ve r by B la ck le y  and Dunbar, observa tions
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wer9 recorded in  many p a r ts  o f th e  w o rld  re s u lt in g  in  th e  
conclus ions he ld a t th e  present tim e , th a t
(a) many morbid c o n d itio n s  are caused by hyper­
s e n s it iv i ty  or id io s y n c ra ^ r to  th e  in g e s tio n , in h a la t io n , 
in je c t io n ,  con tact o r p a re n te ra l a d m in is tra t io n  o f a la rg e  
nujjober o f fo re ig n  p ro te in s  or even as a re s u lt  o f p h ys ica l 
agencies,
(b) th a t  these p a th o lo g ic a l c o n d itio n s  tend to  occur
in  th e  same a l le r g ic  in d iv id u a l,  in  members o f th e  same fa m ily , 
and in  predecessors and descendants; o r, in  sho rt, th a t  th e  
a l le r g ic  c o n d itio n  is  h e re d ita ry .
The o r ig in a l conception o f the  in h e r ita n c e  o f a s p e c if ic  
c o n d itio n  such as asthma, h a y -fe ve r o r eczema, has been 
superseded by the  view  th a t what is  in h e r ite d  is  th e  capac ity  
to  become s e n s it iv e  or a l le r g ic ,  w h ile  re co g n is in g  th a t  a 
p a r t ic u la r  m a n ife s ta tio n  o f th e  a l le r g ic  complex when present 
in  a parent, is  more l i k e ly  to  be reproduced in  a c h ild  than  
any o the r a l le r g ic  m a n ife s ta tio n  (4 6 ); o r, as Coca (47) says^
" H e red ity  exerc ises i t s  in flu e n ce  on the ’ shock* t is s u e s  
independently o f a n t ib o d ie s " .
The co n d itio n s  embraced by the  n o s o lo g ic a l te rm  
" a l le rg y "  are many and th e  number is  be ing enlarged from  
tim e to  t im e . P roo f o f the  a l le r g ic  na tu re  o f many members
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o f th e  group is  indeed very f l im s y  and la c k in g  s u b s ta n tia l 
fo u id a t io n , w h ile  in  o the rs , an a l le r g ic  e t io lo g y  can be 
proved on ly  in  a p ro p o rtio n  o f th e  cases* The l i s t  in c lu d e s  
th e  fo llo w in g
Asthma
H av-fever
U r t ic a r ia
Eczema
M ig ra ine
Food upsets
A ng io neu ro tic  oedema
Vasomotor r h i n i t i s
Drug a lle rg y
P h ys ica l a lle rg y




Mucous c o l i t i s
Enures is  and D ysu ria
C y c lic a l v o m it ir^
Dysmenorrhoea 
Rneumat i  sm
S e n s it iv i ty  to  a p a r t ic u la r  substance a r is e s  in  
suscep tib le  in d iv id u a ls  when th a t  substance is  in troduced 
in to  th e  body some tim e a f te r  a p rev ious exposure to  i t .
When no previousiexposure can be proved, i t  is  assumed th a t  in  
many cases the  nocuous substance or a lle rg e n  has gained 
fh  trance to  the  fo e tu s  th rough th e  p la c e n ta l c ir c u la t io n .
There are many instances where no p re v io us  exposure could 
have been at a l l  l i k e ly .  These in c lu de  re a c tio n s  to  drugs, 
poison iv y  and serum d isease. In  these cases i t  is  d i f f i c u l t  
to  re c o n c ile  th e  m anifested phenomenon w ith  t h is  h yp o th e s is .
The p o in ts  o f entrance o f the  a lle rg e n  are many aid.
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v a rio u s . In  c h ild re n , th e  a lim e n ta ry  t r a c t  is  said to  th e  
common one; in  a d u lts , th e  re s p ira to ry  t r a c t ,  w h ile  th e  
d i f fe r e n t  la y e rs  o f th e  s k in  or th e  b lood vesse ls  may at 
tim es be th e  p o r ta l o f e n try .  The exact mode o f a c tio n  o f 
p h ys ica l a l le rg y  (Duke), and whether or not th e  p h ys ica l 
agents may be c a lle d  s p e c if ic  a lle rg e n s , is  s t i  11 in  doub t.(4 8 ) 
The presence o f th e  o ffe n d in g  substance in  th e  t is s u e s , 
c ir c u la t in g  f lu id s  or both g iv e s  r is e  to  th e  fo rm a tio n  o f 
s p e c if ic  a n tib o d ie s , c a lle d  h lle rg e n s * , which d i f f e r  from  
a n t ito x in s  in  one im portan t e s s e n tia l,  namely, th a t  they  do 
no t con ta in  p r e c ip i t in  s. ■ These a n tib o d ie s  or a lle rg e n s  
become attached to  p a r t ic u la r  t is s u e s , and when a lle rg e n s  
are in troduced in to  th e  body, a re a c t io n  takes p lace in  those
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t is s u e s  which expressed as asthma, h a y -fe ve r, u r t ic a r ia  or 
o ther d is o rd e r. Coca (49) c a l ls  the  s i te  o f th e  re a c t io n  
the  "shock organ", and w h ile  m a in ta in in g  th a t s e n s i t iv i t y  and 
not the  s p e c if ic  a l le r g ic  disease is  passed on from  genera tion , 
to  gene ra tion , he a lso asse rts , as do o th e rs , l i k e  B a lyea t, 
th a t th e re  is  tendency fo r  the  s e n s i t iv i t y  o f th e  p a r t ic u la r  
shock organ to  be tra n s m itte d  a ls o .
As has been mentioned p re v io u s ly , th e  modern 
conception o f a lle rg y  o r ig in a te d  as an outcome o f the  sk in  
re a c tio n s  noted by Von P irq u e t when he in je c te d  tu b e rc u lin  
sub cu t ah eou s ly , and Dunbar^ recorded s im ila r  re a c tio n s
27
w ith  p o lle n  e x tra c ts .  These sk in  te s ts  nowadays c o n s t itu te  
th e  p r in c ip a l means o f d e te c tin g  o r c o n firm in g  s e n s i t iv i t y  
in  suspected in d iv id u a ls /  and in  researches in  h e re d ity ,o f  
d is c o v e rin g  la te n cy  in  re la te d  persons. A l le r g is t s  m a in ta in  
th a t  whereas p o s it iv e  responses to  sk in  te s ts  may be expected 
in  a maximum o f 10 per cent norm als, in  a l le r g ic  in d iv id u a ls  
and t h e i r  r e la t iv e s  estim a tes va ry in g  from 25 to  95 per cent 
may be obta ined, th e  number depending on th e  techn ique  o f th e  
au thor, th e  number o f reagents employed and th e  typ e  o f 
a lle rg y , v iz .
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Average o f fo r ty - fo u r  o b s e rv e rs ^ ll,  443 cases o f 
a lle rg y , p o s it iv e  re a c tio n s  occurred as fo llo w s  (5 3 ) : -
H ay-fever . . .  • • •  93.2%
Vasomotor r h i n i t i s  • ••  55.7%
Eczema . . .  • • •  52.7%
Asthma . . .  • • •  52.7%
G -a s tro - in te s tin a l a l l e r g y *  26.5%
I t  has been supposed, th e re fo re *  th a t  th e  d if fe re n c e  
between a l le r g ic  and normal in d iv id u a ls  l i e s  in  th e  g re a te r
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capac ity  o f th e  form er to  become s e n s it iv e , and is  evidenced 
by th e  increased inc idence o f p o s it iv e  sk in  re a c t io n s  in  
them. Doerr (54) says "The capac ity  to  become s e n s it iv e  is  
present in  a l l  human beings in  merely d i f fe r e n t  degrees 
depending on d is p o s it io n  and exposure"; and argues aga inst 
a d is t in c t  separa tion  between a lle rg y  and asthma accord ing 
to  t h e i r  dependence on h e re d ity .  He re fe rs  to  Ancona's 
cases to  support h is  arguement. (v id e  in f r a . )
Adequately c o n tro lle d  experim ents have no t y e t 
been completed. A rece n t in v e s t ig a t io n  by Pearson (55) 
g iv e s  th e  fo l lo w ir ^  r e s u lts  fo r  sk in  re a c tio n s .
I t  is  be lieved by many th a t  th e  inc idence o f a l le rg y  
in  th e  genera l p o p u la tio n  is  g re a te r than is  u s u a lly  supposed. 
Vaughan (56) concluded from  an in v e s t in a t io n  o f an is o la te d
much as £0 per cent, bu t more p e rs is te n t forms were le s s  
fre q u e n t. ( 10 per c e n t.)
The phenomena o f th e  a l le r g ic  re a c tio n s  as m an ifested
by sk in  te s ts  are im p e rfe c tly  understood. Adequate reasons 
have not been advanced to  e xp la in  the  presence o f p o s it iv e  
sk in  re a c tio n s  in  sub jec ts  in  whom th e  absence o f c l in ic a l
N orm ally  h e a lth y  a d u lts  
Asthm atics . . .
20% p o s it iv e s  
75$ Do.
community th a t  the  inc idence6m inor a l le rg y  amounted to  as
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s e n s i t iv i t y  is  beyond doubt and to  sub stances w ith  which 
th e  in d iv id u a l has never come in  c o n ta c t. Nor can an 
exp la n a tio n  on a h e re d ita ry  bas is  be o ffe re d  f o r  th e  
v a r ia b le  response o f c lo s e ly  re la te d  persons e x h ib it in g  
a l le r g ic  symptoms. Examples are no t in fre q u e n t where, 
w ith  what is  presumably a s trong  h e re d ita ry  t a in t ,  a 
person may show evidence o f h y p e rs e n s it iv ity  and f a i l  
to  re a c t to  te s ts ,  or where n o n -re a c tin g  parent sha ve  
s tro r ily  re a c t in g  c h ild re n  and v ic e  versa, o r some a ffe c te d  
members o f a fa m ily  may e x h ib it  p o s it iv e  cutaneous te s ts  
w h ile  o the r members c l i n ic a l l y  s e n s it iv e  do n o t .  Moreover, 
th e  a l le r g ic  h e re d ita ry  th e o ry  f a i l s  to  e xp la in  th e  
considerab le  number o f cases o f fra n k  a l le rg y  w ith  n e g a tive  
fa m ily  h is to r y .  O utstand ing examples o f th e  deve lopm ent 
o f asthma accompanied by p o s it iv e  cutaneous re a c t io n s  and 
th e  presence o f re a g in s  in  th e  blood are recorded where th e  
fa m ily  h is to r y  is  com ple te ly n e g a tiv e . Thus, la b o ra to ry  
workers h a n d lin g  a s c a ris  m an ifest p o s it iv e  sk in  re a c tio n s  
to  th e  in tra d e rm ic  or hypodermic in je c t io n  o f a s c a ris  
e x tra c t — (Gasoni R eaction) — and many s u ffe r  from  
asthma (5 7 ). Ancona's cases are even more s t r ik in g  (5 8 ) .
In  F lorence an 'ep idem ic* o f asthma was in v e s tig a te d  by 
Ancona. I t  was noted th a t  a l l  those who were w orking w ith  
g ra in  in fe c te d  w ith  th e  m ite , p e d ic o lo s is  ve n tr ico su s , 
developed asthma or d e rm a tit is  o r bo th . P o s it iv e  sk in
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re a c tio n s  were ob ta ined . These r e s u lts  have been confirmed 
by Storm Van Leeuwen(59). In  these cases, a lthough t y p ic a l  o f  
a l le rg y ,  th e re  was no question  o f h e re d ity .  F in a l ly ,  th e  
average e o s in o p h ilia  in  asthma has been foung to  be as h igh  
in  th e  n o n -a lle rg ic  as in  th e  a l le r g ic  (6 0 ).
These f in d in g s  support th e  con ten tion  he ld  by many 
th a t  a l le rg y  is  no t n e c e s s a r ily  a h e re d ita ry  c o n d it io n .
For th e  e va lu a tio n  o f th e  sk in  te s ts  as p o p u la r ly  
a p p lie d , Cooke1 s p o s tu la te s  (61) may be quoted here .
Hl .  S e n s it is a t io n  must be demonstrated by one 
o f th e  fo llo w in g
a. A p o s it iv e  lo c a l re a c tio n , cutaneous or 
oph tha lm ic .
1 b. The o r ig in a l a l le r g ic  m a n ife s ta tio n  must 
be a r t i f i c i a l l y  reproduced a t w i l l  on 
in tro d u c t io n  o f th e  substance, inha led , 
ingested, o r in je c te d .
"2 . I t  must be shown th a t  th e  in d iv id u a l has 
come in  con tac t, in  some way, w ith  th e  
suspected substance in  o rder to  perm it 
i t  to  act as an a e t io lo g ic  fa c to r .
Regardiqg th e  above, i t  i s  conceded by most 
a l le r g is t s  th a t  under c e r ta in  c o n d itio n s , th e  cutaneous 
te s ts  cannot be e l ic i t e d .  Bray (62) s ta te s  th a t  i t  is  
n o to r io u s ly  d i f f i c u l t  to  e l i c i t  sk in  re a c tio n s  in  c h ild re n  
a f te r  they have been in  h o s p ita l fo r  a few days, and A J .
D. Cameron (63) and o th e rs  a f f i rm  th a t  fo llo w in g  d e to x ic a t io n ,
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in d iv id u a ls  may no longer re a c t p o s it iv e ly  to  fo re ig n  p ro te in s  
to  which the y  have p re v io u s ly  shown a marked response. Skin  
t e s t s  in  a rg io -n e u ro t ic  oedema, d r ig  hyper se n s itive ne ss  and 
u r t ic a r ia  are accord ing  to  Coca(64) alm ost always v a lu e le s s . 
The same a p p lie s  a lso  to  eczema*
That many people s u ffe r in g  from  the  va rio u s  
so- c a lle d  a l le r g ic  d iseases are s e n s it iv e  to  animal 
emanations and d u s ts  cannot be re fu te d . On th e  o th e r 
hand th a t  a l l  # 1 0  m an ifest a p o s it iv e  sk in  re a c t io n  to  
animal dander are s e n s it iv e  to  th a t substance, is  ju s t  as 
u n tru^e . Van Leeuwen ( 65^ reco rds  th a t  67 per gent 
o f asthm atics g ive  a p o s it iv e  response to  horse dander 
a lthough so -ca lle d  horse asthma is  very ra re . The 
p a tie n t who is  im m ediately seized w ith  a paroxysm o f asthma 
in  p ro x im ity  to  a cat o r horse is  seen from  tim e  to  tim e , 
although b u t seldom. James Adam (66) reco rds  th a t  he 
has not seen a s in g le  case o f cat asthma in  s ix te e n  hundred 
cases o f asthma. From the  immunological p o in t o f view 
the  m a n ife s ta tio n  o f th e  P rau sm tz -K iis tne r re a c t io n  o f fe rs
%
P ra u s n itz - Kustner re a c tio n  is  th e  passive t ra n s fe r  
o f a lle rg y  and is  carried, out by in ie c t in g  in tra de rm - 
a l ly  in to  any in d iv id u a l serum from  the  person to  be 
s k in - te s te d . The s k in  o f th e  rec ip ien t* now becomes 
lo c a l ly  s e n s it iv e . The subsequent in i  a c tio n  o f an 
a lle rg e n  w i l l  produce the fo rm a tio n  o f a wheal a t the  
s ite  o f the  in ie c t io n .
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C onvincing evidence o f a substance c ir c u la t in g  in  th e  blood 
o f the  p a t ie n t which, is  c lo s e ly  associa ted w ith  th e  ex­
h ib i t io n  o f the  c l in ic a l  c o n d itio n . But # m t o f the  
asthm atic  a f te r  repeated and exhaustive  te s ts  f a i l s
to  evidence a p o s it iv e  response? Is  the  asthma from  
which he s u ffe rs  o f a type  fund ament a l ly  d i f f e r e n t  from  
the  a l le r g ic  v a r ie ty ?  The value o f th e  sk in  te s ts  can 
be measured by th e  e ff ic a c y  in  i t s  a p p lic a t io n  to  c l in ic a l  
m edicine. James Adam (67) says he uses sk in  te s ts  when 
he needs them, which is  no t o fte n , ^a rre ts o n  (68) cons iders  
sk in  te s ts  a waste o f tim e , and James Maxwell ( 69) found 
on ly  a few p o s it iv e  re a c tio n s  w ith  scant success on a vo id ­
ance. L a s t ly ,  Van Leeuwen s ta te s  th a t  " A lth o i^ jh  p o s it iv e  
re a c tio n s  were found in  p r a c t ic a l ly  a l l  our cases o f asthma 
i t  was r e la t iv e ly  seldom p o ss ib le  to  in c r im in a te  one o f 
the  blown a lle rg e n s  as the  c ^ u s it iv e  agent o f the  a tta c k  (7 0 ).
W hile accepting the  re s u lts  o f these- in v e s t ig a to rs  
who have found an increased incidence o f p o s it iv e  sk in  
re a c to rs  in  h yp e rse n s itive  people and t h e i r  r e la t iv e s ,  i t  is  
neverthe less  my op in ion  th a t th e  in te rp re ta t io n  o f these 
re s u lts  is  in  some p a rt fa l la c io u s  and th a t they  a ffo rd  
in s u f f ic ie n t  evidence o f th e  in h e r i t a b i l i t y  o f a l le r g ic  
co n d itio n s  and o f i t s  e t io lo g ic  im portance. F a m ilie s  th e re  
undoubtedly are, in  which h e re d ity  can be invoked, bu t these 
are in  the m in o r ity  and in  them the h e re d ita ry  fa c to r  can be
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minimised, by co n ce n tra tin g  on th e  c o rre c tio n  o f th e  
p re ju d ic ia l e f fe c ts  o f va rio u s  e x t r in s ic  in flu e n c e s  ( V . in f r a ) .
Treatment based on th e  th e o r ie s  o f  s e n s it iz a t io n  
has proved d is a p p o in tin g , and on t h is  account as w e ll as fo r  
the  reasons discussed above, d is c re d its  in  q rea t measure, th e  
assumption th a t a l le rg y  is  a fundamental s ta te . Coca (71) 
expects a maximum o f on ly  30 per cent jjttres  or r e l i e f  
la s t in g  fo r  years w ith  d e s e n s it iz a tio n  o r avoidance, a 
f ig u re  no t any h ig h e r than th a t  obtained by simple h y g ie n ic  
regime (7 2 ). Van Leeuwen (73) s ta ted  th a t  i t  was seldom 
poss ib le  to  in c r im in a te  one o f th e  kncwn allergens, a lthough 
he found p o s it iv e  sk in  re a c tio n s  in  p r a c t ic a l ly  a l l  h is  
cases, and H urst (74) a ttaches l i t t l e  va lue to  cutaneous 
te s ts  and de s e n s it iz a t io n .  Avoidance o f  th e  suspected 
fo o d -s tu f f  or in h a la n t has g iven d is a p p o in tin g  r e s u lts  on 
the  whole (7 5 ). But more s t r ik in g  than t h is  is  th e  fa c t  
th a t d e s e n s it iz a tio n  does no t appear to  m od ify to le ra n c e  
as shown by th e  in te n s ity  o f  th e  sk in  re a c t io n  (7 6 ). Most 
a u th o r it ie s  have a cco rd ing ly  reached th e  d e c is io n  th a t  
a l le r g ic  phenomena are merely the  expression o f a more 
fundamental c o n d itio n  (Goca, 77, Rackemann78, Adam 79»
Cameron 80, Peshkin 81, W itts  82, McDonagh 83, Connybeare 84» 
et . a l . )
W ith  the  adoption o f t h i s  view, the  va lue  o f such data 
such as increased frequency o f p o s it iv e  sk in  re a c tio n s
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amongst re la t iv e s ,  as evidence o f h e re d ity ,  must be 
m a te r ia l ly  d im in i d ied .
W ith  th e  e xce p tio n  o f Kahn(85) who m a in ta in s  th a t  a l l  
cases o f  asthma show a h e re d ita ry  inc idence  o f  100 per c e n t.,  
i t  is  f re e ly  acknowledged by a l l  s tudents o f  th e  sub ject 
th a t environm ental c o n d itio n s  p lay  a g re a te r  o r le s s e r ro le  
in  th e  o r ig in  and maintenance o f th e  as thm atic  p r o c l i v i t y .
In  th e  p ro p o rtio n  as th e  environment re ce ive s  g re a te r  o r 
le s s  emphasis in  th e  pathogenesis o f  b ro n c h ia l asthma, so 
th e  importance o f th e  h e re d ita ry  fa c to r  may be eva lua ted . I t  
is  now proposed to  d iscuss  th e  p r in c ip a l environm ental 
in flu e n ce s  associa ted w ith  th e  development o f  asthma. I t  
may be remarked a t t h is  ju n c tu re  th a t  from  th e  moment con­
ce p tio n  take s  p lace, th e  zygote a t once comes under th e  
in flu e n ce  o f the  environment through the  m aterna l and 
p la c e n ta l c ir c u la t io n s .  The fa u lt s  in  n u t r i t io n  and v i t a l i t y  
o f th e  mother are consequently re f le c te d  in  th e  s ta te  o f 
h e a lth  o f th e  o ffs p r in g , and c o n d itio n s  o f  h y p e rs e n s it iv ity  
as o f immunity in  th e  mother, may be tra n s m itte d  to  th e  
fo e tu s  w ith ou t n e ce ssa rily  invok ing  p a r t ic u la te  irh e r ita n c e .  
T h is  has been proved by Hosenau and Anderson W alzer and 
o th e rs (86) in  t h e i r  experim ents on anaphylax is  in  an im als 
and a lle rg y  in  man. A s im ila r  process occurs a lso  in  th e  
case o f breast fe e d in g (8 7 ). A d is t in c t io n  must th e re fo re  
be made between in h e r ite d  and co n g e n ita l h y p e rs e n s it iv i ty ;
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and when one remembers th a t ,  accord ing to  B ra y (88), 
h e re d ity  is  tw ic e  as im portan t when th e  mother tra n s m its  
than  i t  i s  when th e  fa th e r  is  th e  antecedent, one may 
reasonably suspect th a t  p lace n ta l, in  c o n tra d is t in c t io n  to  
germ inal tra n sm iss io n , is  to  be in c r im in a te d  in  many cases ,
4 c
and due allowance made in  s ta s t ic a l s tu d ie s . To assess even 
approximate f ig u re s  to  th e  p la c e n ta l o r ig in  o f  h y p e rs e n s it iv ity  
is  ob v io us ly  im poss ib le .
The f i r s t  o f  th e  environm ental c o n d itio n s  to  be 
discussed in  view o f i t s  and value in  trea tm en t is  toxaem ia .
TOXAEMIA or TOXICOSIS. F i r s t  proposed and e la b ­
orated by James Adam a t th e  beg inn ing  o f  th e  cen tu ry , t h i s  
theo ry  has since then  gained many adheren ts. B urton 
E a se ltin e (8 9 ) ,La Forge, (90) Cameron (9I),McDonagh (92),
W olfe (93) .Jordan, (94 )' Naisih (95), Lapage (96)and o th e rs  
have corroborated from  t h e i r  ex tens ive  experience th e  
successfu l r e s u lts  to  be obtainedby paying a t te n t io n  to  th e  
genera l hygiene o f th e  body, and my own s re ie s  o f  cases has 
impressed on me a lso  i t s  very cons iderab le  va lue . Toxaemia 
as a fa c to r  in  th e  genesis o f p a th o lo g ic a l c o n d itio n s , has 
to  a la rg e  exten t fa l le n  in to  d is re p u te . The tre n d  o f  
medicine to -d a y , is  to  eva luate  o f a th e o ry  in  p ro p o rtio n  
as th a t  th e o ry  re ce ive s  g re a te r o r le s s  substan tia tion  from  
jh y s io lo g ic a l,  p a th o lo g ic a l, o r b iochem ica l f in d in g s .  A 
c o n d itio n  l i k e  toxaem ia can occasion few changes s u f f ic ie n t ly
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gross to  m an ifes t them selves by such te s ts .  M itc h e ll  (97) 
has a ffirm e d , however, th a t  in  broncho spasm, th e  te s t  fo r  
in d ic a n u r ia  is  fre q u e n tly  so marked as to  be ou ts tand ing , 
and McDonagh (98) and o th e rs  have shown th a t  in  in te s t in a l  
in to x ic a t io n ,  as in  toxaem ias o f o th e r o r ig in ,  the  c o l lo id a l 
p a r t ic le s  o f th e  b lood, when examined by u ltra m ic ro sco p y , 
are u s u a lly  en larged, massed to g e th e r, and r e la t iv e ly
(a) <b> (c)
da rk  gro
C o llo id a l p a r t ic le s  o f th e  b lood  as seen in  
und microscopy
d u r ir ^  th e  asthm atic spasm- 
15 m inutes a f te r  ad rena line  
75 m inutes a f te r  ad rena line
im mobile. W hile not having been ab le to  examine b loods in  
th e  preparoxysmal stage, on two occasions I  have compared 
the  sera d u r in g  the  paroxysm, a quarte r and one and a q u a rte r
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hours a f te r  the  a d m in is tra t io n  o f ad ren a line  and in  bo th  
oases I  was ab le to  no te  th a t  w ith  th e  re s o lu t io n  o f the  
spasm, a g re a te r degree o f d is p e rs io n  occurred , w ith  
increased Brownian movement o f th e  c o l lo id a l p a r t ic le s ,  
Jordan (99) has X-rayed th e  in te s t in a l  t r a c ts  o f as thm atic  
p a t ie n ts  and has demonstrated s ta s is  o f th e  bowel. He has 
reported  successes by a tte n d in g  to  t h is  d is tu rb a n c e . He 
concludes, in  agreement w ith  o the rs , th a t in te s t in a l  
toxaemia is  in  many cases la rg e ly  resp on s ib le  fo r  asthma. 
C l in ic a l ly  th e  signs o f toxaem ia are no le ss  s t r ik in g .  The 
coated tongue, d ry  pigmented sk in , chloasma under th e  eyes 
and c o n s tip a tio n  are usual in  ch ron ic  s u ffe re rs , and t h e i r  
disappearance w ith  genera l hygen ic  measures, serves on ly  
to  accentuate t h e ir  p r io r  c o n d itio n  by c o n tra s t.
Toxaemia may be described as a c o n d itio n  o f 
ch ron ic  in to x ic a t io n  o f th e  body, which m an ifes ts  i t s e l f  
c l in ic a l l y  as lowered v i t a l i t y  and p h y s io lo g ic a lly  as a 
d e fe c tiv e  power to  secrete hormones and enzymes necessary 
fo r  the  a s s im ila t io n  and u t i l i s a t io n  o f food m a te r ia ls  
and th e  e xc re tio n  o f waste p roducts .
R e fe rr in g  s p e c if ic a l ly  to  asthma, Mam (100) 
ep itom ises as fo llo w s
"Asthma is  p rim arily  a toxaem ia.
T h is  toxaem ia a r is e s  p a r t ly  in  th e  bowel, p a r t ly  in  
the  t is s u e s ; i t  a r is e s  p a r t ly  by abso rp tion  o f 
n itrogenous poisons re s u lt in g  from  in te s t in a l
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"p u tre fa c t io n  under m ic ro b ic  a c t io n ;  but m a in ly  is  due 
to  an e r ro r  in  n itrogenous metabolism, th e  re s u lt  o f 
im perfect o x id a tio n  or enzyme a c t io n . In  short th e  
poison a r is e s  from  p ro te in  food o r p ro te in  t is s u e .
"The e r ro r  in  p ro te in  m etabolism  is  c lo s e ly  
connected w ith  excess o f carbohydrate in  th e  d ie t .
"The o x id a tio n  o f th e  excess o f th e  s im p le r 
carbohydrate molecule seems to  in te r fe re  w ith  proper 
o x id a tio n  o f th e  more complex p ro te in  m olecu le . In  
o the r words, the  excess o f energy-food in te r fe re s  
w ith  th e  metabolism  o f th e  t is s u e s  and t is s u e - fo o d s ; 
th e  im p e rfe c tly  m etabo lised products  so re s u lt in g ,  
set up asthma.
"The toxaem ia, whether a r is in g  in  bowel o r t is s u e s  
or bo th, tends to  show i t s e l f  f i r s t  as ca ta rrh , la te r  
as spasm, in  th e  re s p ira to ry  t r a c t .  T h is  toxaem ia 
shows i t s e l f  in  co n d itio n s , c a ta rrh a l and spasmodic, 
o ther th a n , but c lo s e ly  re la te d  to ,  asthma.
That excessive carbohydrate i s  im portan t in  th e  
p roduc tion  o f c a ta rrh a l s ta te s  has been expressed by o th e rs . 
Alexander F ra n c is  (101) re fe rs  to  "hyperpyraem ia o r excess 
h e a tin g  substances (H are)" as an i r r i t a n t  o f th e  vasomotor 
system. Pat on (102) has fu rn ishe d  cogent evidence th a t  the  
increased consumption o f carbohydrate is  re sp o n s ib le  fo r  
the  g re a t incidence o f c a ta rrh a l c o n d itio n s  o f th e  upper 
re s p ira to ry  t r a c t .  When i t  is  remembered th a t  th e  consumpt­
ion o f concentrated carbohydrate has increased enormously 
d u rin g  th e  past h a lf  cen tury, and th a t  m e ta bo lic  d iseases 
l ik e  asthma and d iabe tes  have become much more frequen t a lso , 
i t  is  easy to  associa te  th e  increased frequency o f these 
d iseases w ith  th e  g re a te r in ta ke  o f carbohydra te . True i t
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is ,  as is  po in ted out by Adam (103), th a t  th e  inc idence 
o f asthma and, in c id e n ta l ly  h a y -fe v e r, v a r ie s  w ith  th e  race ,
' " A
and those races in  which asthma is  absent or in fre q u e n t have 
been shown e ith e r  to  spend th e  g re a te r p a rt o f th e  day 
outdoors or consume a d ie t  in  which concentrated carbohydrate 
does n o t b u lk  la rg e ly .  These races in c lu de  Eskimos, In d ia n s  
o f th e  American re s e rv a tio n , Chinese, Manchurians, and th e  
A borig ines  (104). Rackemann (105) cannot understand why 
h a y -fe ve r is  found more fre q u e n tly  in  th e  eastern than th e  
western s ta te s  o f America, and why in  th e  la t t e r ,  th e  c o n d itio n  
is  tre a te d  w ith  so much more success in  s p ite  o f d isa d va n t­
ageous geograph ica l c o n d itio n s . Does not th e  answer l i e  in  
th e  h a b its  o f th e  people l i v in g  in  these d is t r ic t s ?  The 
eastern s ta te s  are cha rac te rised  by la rg e  c i t ie s ,  t a l l  
b u ild in g s  and izdoor amusements de rived  p r in c ip a l ly  from  
th e a tre s , cinemas, e ts . ,  w h ile  the  consumption o f carbo­
hydrate as candies and chocolates is  con s id e ra b le . Food in  
excess o f energy requirem ents, re s u lt in g  in  in s u f f ic ie n t  and 
improper combustion combined w ith  la c k  o f outdoor exe rc ise  
might be invoked w ith  ju s t i f i c a t io n  and in  agreement w ith  
Adam (106) Paton (107) F ranc is  (108) e t a l i i .  Im portan t here 
is  th e  statement by McDowall (109) th a t  when an in d iv id u a l 
is  at re s t ,  vague a c t iv i t y  is  a t i t s  maximum. In  p la n ts , 
to o , o v e r -n u tr i t io n  p re ju d ice s  proper deve lopm ent, i t s  
e f fe c t  causing " fa s c ia t io n  o r f la t te n in g  o f th e  stems -  and
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is  then, as a r u le  a t le a s t no t in h e r ite d  a t a l l  (Roggles 
ga tes (107).
The fo llo w in g  case h is to r ie s  demonstrate th e  
b e n e f ic ia l e f fe c t  o f  outdoor exe rc ise  on asthma: -
Case No. 35. Male, age 55. Asthma fo r  22 yea rs . 
Occupation, school te a ch e r. G-ave up exe rc ise  severa l 
yea rs  ago because o f shortness o f  b re a th . In  evenings 
he now s i t s  over the  f i r e  and eats cho co la te . Rather 
overw e igh t, h e a rt f la b b y , w ith  rhonch i on bo th  s ide o f 
chest, rlasa l o b s tru c tio n  due to  enlarged tu r b in a ls .  
B .P. 145 /  100. Fam ily h is to ry ,  n e g a tiv e . V/as an 
on ly  c h i ld .  T reated w ith  m e rc u ria l and sa lin e  once 
weekly, be lladonna and io d id e  m ix tu re , re d u c tio n  and 
s im p lif ic a t io n  o f d ie t  and encouraged to  take  up g o l f  
aga in . A f te r  f i f t e e n  months, he is  almost com ple te ly 
asthm a-free . "Can p lay  two rounds o f g o l f  and walk 
s ix  m ile s  a f te r  i t " .
Case No. 4. Female, age 48. Asthma fo r  fo u r ye a rs . 
No a l le r g ic  diseases in  r e la t iv e s .  She improved to  a 
la rg e  exten t w ith  genera l h y g ie n ic  and m ed ic ina l t r e a t ­
ment", bu t s t i l l  had occasiona l spasms. She was 
encouraged, much aga ins t her w i l l ,  to  walk and la te r  to  
run  in  the  grounds o f the  h o s p ita l w ith  re s u lt in g  
complete cessa tion  o f a tta c k s . She has remained w e ll 
fo r  two yea rs .
Case No. 12. /Male, 59 years, eng ineer. Always 
he a lth y  u n t i l  f if te e n /a g o  when he nad in flu e n z a . T h is  
was fo llow ed by asthma which has continued w ith ou t 
in te r ru p t io n .  Worse in  the  evenings and so unable to  
spend any tim e ou tdoors. Fam ily h is to ry ,  nega tive  fo r  
a l le r g ic  d iseases. C ons tip a tio n  severe, nose h e a lth y , 
B.P. ,2 6 0 / 150. E os inoph iles , 6 per ce n t. Treatment/ 
o f co n s tip a tio n  and recommendation o f w a lk ing  and 
b re a th in g  exerc ises in  s p ite  o f severe dyspnoea re s u lte d  
in  complete  ^cessation o f wheeze and coqgh. Recovery 
has been m ain ta ined.
41
In to x ic a t io n  from  o th e r sources is  im portan t a ls o . 
A v ita m in o s is  B can be included under t h is  ca tegory.
Kuczynsky (111) has shown in  conv inc ing  experim ents th a t  
” spec ia l vagus i r r i t a t i o n ” may be produced by d e fic ie n c y  
o f v ita m in  B. W olfe (112) o f Washington, a surgeon, 
s ta tes  th a t  h is  in te re s t  in  asthma was f i r s t  s tim u la ted  by 
the  o c c a s io n  o f a recovery from  asthma o f a p a t ie n t on
t
whom he operated fo r  ch ro n ic  a p p e n d ic it is , th e  o p e ra tio n  
having been performed fo r  reasons o th e r than th e  asthma.
Since then, he has w itnessed many o th e r cases o f complete 
recovery fo llo w in g  the  e ra d ic a tio n  o f a focus o f in fe c t io n .  
Recently, I  saw an asthm atic  lady who^ severa l months e a r l ie r ,  
I  had su cce ss fu lly  tre a te d  by d ie t  and exe rc ise , m e rc u ria l, 
iod ide  and be lladonna . She had remained f re e  o f asthma 
u n t i l  the  onset o f symptoms which suggested a d ia g n o s is  o f 
c h o le c y s t it is ,  when her paroxysms recu rred  w ith  renewed 
s e v e r ity . W ith  trea tm ent fo r  her c h o le c y s t i t is  her asthma 
has again disappeared and she has now remained w e ll f o r  
many months. Of in te re s t  here, is  th e  re p o rt on one 
hundred consecutive cases o f g a ll-b la d d e r  d isease by Murray 
B lack (113). T h is  w r ite r  reco rds th a t  o f these hundred 
p a tie n ts , 4 per cent su ffe red  from  asthma, an inc idence 
fo u r to  e ig h t tim es as frequen t as the presumed p ro p o rtio n  
o f asthm atics in  a random sample o f the  p o p u la tio n . I t  is  
presumed th a t  in  th e  cases where a focus o f in fe c t io n  or
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i r r i t a t i o n  is  in c rim in a te d , asthma is  caused e ith e r  by a 
co n d itio n  o f to x ic o s is ,  or by th e  fo rm a tio n  o f  a r e f le x ,
# 10se c e n tra l connections are in  the  nucleus anibiguus or 
adjacent n u c le i,  and from  which s t im u li are re fe rre d  to  
the  b ro n ch i th rough th e  vagus motor f ib r e s .
C e rta in ly , the number o f cases cured by o p e ra tive  
in te rfe re n c e  alone, does not form  a h ig h  p ro p o rtio n , bu t th e  
fa c t o f i t s  occurrence is  s t r ik in g  and must always be rememberd.
La Forge (114) and Cameron (115) a f f i r m  th a t  fo l lo w ­
ing d e to x ic a t in g  measures, a l le r g ic  sk in  te s ts ,  where p o s it iv e  
p r io r  to  trea tm e n t, now become n e g a tive . The question , 
n a tu ra lly  a r is e s  whether th e re  can be any re la t io n s h ip  between 
toxaem ia and th e  e x h ib it in g  o f p o s it iv e  sk in  te is ts  w ith  which 
the conception o f h e re d ity  is  so in t im a te ly  assoc ia ted .
I t  has been shown by Hosenau, .Anderson and Walzer 
(116), th a t in  normal in fa n ts , the  a d d it io n  o f a fre s h  p ro te in  
food to  the  d ie t  is  fo l lo w e d  by the  presence in  th e  b lood o f 
th a t p ro te in  or i t s  d e r iv a t iv e s .  The a d d it io n  o f these 
fo o d s tu ffs  seldom cause: asthma or o the r a l le rg y ;  or to  put 
i t  another way, fo re ig n  p ro te in s  may c ir c u la te  in  th e  b lood 
w ithou t provoking a n ap hy lac tic  or a l le r g ic  phenomena. I t  
would th e re fo re  appear th a t the  entrance in to  the  b lood-s tream  
o f fo re ig n  p ro te in  m ight be considered a normal process and 
under co n d itio n s  o f good h e a lth  the  p ro te in  is  broken down
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by enzymes, hormones and c a ta ly s ts , e labora ted by th e  organs. 
In  th e  toxaem ic or a l le r g ic  in d iv id u a l,  on th e  o th e r hand, 
t h is  d e s tru c tio n  o f fo re ig n  p ro te in s  does not take  p lace on 
account o f enzyme in s u f f ic ie n c y ,  and a n tib o d ie s , or a l le r g in s  
are formed to  n e u tra lis e  them. The subsequent in tro d u c t io n  
o f an a lle rg e n  re s u lts  in  an in te ra c t io n  between a lle rg e n  and 
a l le r g in  w ith  the  l ib e ra t io n  o f a h is t  a m in e -like  substance 
(Lew is) and p ro du c tion  o f th e  as thm atic  se izu re .
Depressed enzymatic a c t iv i t y  is  evidenced by the  low 
g a s t r ic  a c id i ty  ( Jdarn, 116, Bray 117, H urst 118,) increased 
am ino-acids o f the  b lood (Adam 119, O r ie l 120, Cameron 121) 
and by d e fe c t iv e  a c tio n  o f  th e  l i v e r  as shown by increased 
b i l i r u b in  ( Bray 122) abnormal blood sugar ( la e vu lo se ) curve 
(123); and Manwaring (124) has shown th a t  a n a p h y la c tic  shock 
does no t occur in  th e  experim enta l animal i f  the  l i v e r  is  
excluded from  the  c ir c u la t io n .
I t  is  no t d i f f i c u l t  to  understand, th e re fo re , why, 
w ith  toxaem ia as a fa c to r  in  the  p ro du c tion  o f the  as thm atic  
tendency, c l in ic a l  s e n s it iv i ty  d isappears w ith  improvement 
in  b o d ily  h e a lth .
An observa tion  recorded by Rackemann(125), an 
e n th u s ia s tic  advocate o f the  a l le r g ic  and h e re d ita ry  th e o r ie s  
is  re le v a n t he re . T h is  w r i te r  reco rds th a t  in  San Quentin
p riso n  " d e s p ite  a heavy exposure to  ju te  d u s t, no new cases 
o f asthma or o the r m a n ife s ta tio n  o f o th e r a l le rg y  developed, 
a lthough a number o f inmates had asthma b e fo re  a r r i v a l " .
The same author ( 126) has tre a te d  s ix t y - s ix  cases o f  asthma 
on simple h y g ie n ic  l in e s  and w ith o u t re fe re n ce  to  a l le rg y ,  
and was "amazed" a t th e  improvement in  many cases. He rem arks 
th a t " D ie ta ry  d e fe c ts  as a b a s is  fo r  asthma must always be 
considered".
The fo llo w in g  th re e  cases o f asthma were examined fo r  
s e n s it iz a t io n  by sk in  te s ts .  In  one, p o s it iv e  re a c tio n s  were 
obtained to  f is h  and fo w l, bu t avoidance o f these gave no 
r e l i e f .  ( Case No. 21 ).
Case No. 27. Female, age 48. B ro n c h it is  each 
w in te r since ch ildhood . Hayufe ve r t i l l  a few years  
ago. Rheumatic fe ve r a t e igh te en ; c o lifo rm  in fe c t ­
ion o f u r in a ry  t r a c t  fo r  25 y e a rs ; p e lv ic  v is c a ra  
removed e ig h t years ago. fa s  in  B ridge  o f Yteir 
sanatorium fo r  fo u r months w ith o u t b e n e f i t ;  No T .B . 
found. B .P . 140/95; polypus in  r ig h t  n o s t r i l .  
Fam ily h is to ry ,  n ine  out o f fo r ty - tw o  r e la t iv e s  w ith  
asthma. Severe a tta c k s  occur a t le a t once a day. 
Very th in ,  chloasma and pigmented spots in  th e  s k in . 
C onstipated ; bedridden . Removal o f polypus re fu se d . 
Skin te s ts  w ith  tw en ty reagents, n e g a tive . A tta cks  
tre a te d  w ith  ad rena line , d ie t  and bowels re g u la te d , 
m e rc u ria l and sa lin e  tw ice  weekly and encouraged to  
perform  re s p ira to ry  exe rc ise s . A fte r  one yea r, 
a tta c k s  occur a t in te rv a ls  o f two to  fo u r  weeks.
A fte r  e ighteen months, almost com plete ly asthma f re e .  
D uring  the  past th re e  months, k idney fu n c tio n  has 
decreased w ith  heavy albumen in  th e  u r in e  and oedema. 
Heart is  showing signs o f f a i lu r e .  In  s p ite  o f 
f a i r l y  good response to  d iu re t ic s  th e  prognosis  is  
un favourab le . * *  &
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Oase No. 21. Fomala, age 41. Asthma fo r  e ig h t 
years  fo llo w in g  c h i l l  when sea -ba th ing . A l le r g ic  
sk in  te s ts  performed severa l yea rs  ago and p o s it iv e  
re a c tio n s  to  f is h  and f o i  d iscovered bu t no im p rove -# 
ment fo llo w e d  avoidance. D i& te t ic  and^general h y g ie n ic  
trea tm en t to g e th e r w ith  outdoor exe rc ise  re s u lte d  in  
complete disappearance o f th e  asthma. The p a tie n t can 
eat any k inds o f food.
Case No. 56. Bov, age 16 months, b re a s t fe d . Asthma 
fo r  th re e  months a t f o r tn ig h t ly  in te rv a ls ,  a tta c k s  
la s t in g  th re e  to  f iv e  days. Eczema since s ix  months.
A la rge  se rie s  o f sk in  te s ts  performed by an eminent 
de rm a to lo g is t fa i le d  to  re ve a l any substance which 
m ight be in c r im in a te d . One m aterna l unc le  had asthma. 
Fed almost e x c lu s iv e ly  on m ilk  puddings. Over c lo th ed , 
and hands, arms and knees covered to  prevent sc ra tch in g . 
Skin w rink le d  and in e la s t ic ,  w ith  d ry , sca ly eczema 
covering body, face and lim bs . W eight, fo u r pounds 
below average; m e n ta lly  p recoc ious. Treatm ent, grey 
powder tw ice  weekly, complete e lim in a t io n  o f m ilk  from  
d ie t .  F r u i t ,  v ita m in s , sggs, f is h  and fo w l added. 
Reduction o f c lo th in g , exposure o f lim bs and cold sponge 
each m orning. E xe rc ise  encouraged. A f te r  te n  months 
eczema present on ly  in  sm all patches on th e  w r is ts  and 
has had on ly  two m ild  a tta c k s  in  th e  past f iv e  months. 
W eight, two pounds above average.
C lose ly  lin ke d  w ith  the  sub ject o f toxaem ia is  
PERIODICITY, one o f the  most c h a ra c te r is t ic  fe a tu re s  o f  
asthma. I t  is  w e ll known th a t  th e  asthm atic  paroxysm 
shows a marked tendency to  occur a t c e r ta in  p e rio ds  o f 
the  day, month or ye a r. T h is  p e r io d ic i ty  would be 
d i f f i c u l t  to  account fo r  by the  assumption o f the  
a l le r g ic  b a s is  o n ly , since i t  is  known th a t  in  proven 
a l le r g ic  cases a d e f in i te  tim e  re la t io n  e x is ts  between 
contact w ith  th e  a lle rg e n  and th e  onset o f the  paroxysm. 
The 2 to  4 a.m. period o fte n  mentioned may rece ive  i t s
explanation in  one or more of the following ways:-
1. The depressed metabolism occurring during the 
sleeping period.
2. Adoption of the horizontal positipn and 
consequent high position of the diaphragpi.
3* Increased pressure in  the venous as compared 
with the a rte r ia l system, fa c ilita te d  by re­
cumbency, a condition calculated to cause 
congestion of the pulmonary c irculation  and 
mucous membrane (128). ( I t  is  to be noted 
here, that inequality of pressure in  the two 
sides of the heart has been postulated by 
Volhard (129) as a cause of cardiac asthma.)
4 . Engorgement of the turbinates due to the 
recumbent position and warmth. (130)
5* Increase of parasympathetic a c tiv ity  during 
rest; (MacDowall 131), or/has been otherwise 
stated, during sleep, the adrenals sleep.
The week-end is  a frequent time fo r the occurrence 
of the paroxysm. Adam points out that at th is time there is  
for the working man, more food and less exercise, and that in  
them, asthma fa ils  to make its  appearance i f  more e ffic ie n t 
combustion of food is  achieved by increased exercise. He 
sights numerous examples in  proof (132). The vicious e ffec t 
of overloaded metabolism is  also emphasized by Lapage (133)*  
While believing, mainly on account of the occurrence of asthma 
and its  a llie d  disorders in  more than one member of a fam ily, 
of the importance of an inherited insecure metabolism, 
he points out that ■ overloaded metabolism has a d is tin c t 
contributory effect in  the production of a llergy.
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An a u to p h il ( a person who has in h e r ite d  a tendency to  
a l le r g ic  m a n ife s ta tio n s ) who has been overloaded by d e fe c t­
ive  metabolism  is  l i k e ly  to  deve lop a l le rg y ,  bu t one who 
has no t been so overloaded w i l l  p robab ly  remain h e a lth y " .  
O verloading may be brought, about by fa u l t s  in  th e  d ie t ,  
in ju d ic io u s  exe rc ise , too much excitem ent and ch ro n ic  seps is .
Bray (134) in c r im in a te s  the  F rid a y  n ig h t ba th  and ■ 
syrup o f f ig s .  Regarding the ho t ba th , Adam (135) has 
shown th a t t h is  produces an e o s in o p h ilia , and Cramer (136) 
p o in ts  out th a t war mb h causes suspension o f adrenal a c t iv i t y .  
Y /in ter is  the  period o f re s p ira to ry  in fe c t io n ;  summer, th a t
o f i r r i t a t i o n  by p o lle n  d u s t, whether o r no t th e re  is  sp e c ia l
s e n s it iv i ty  to  i t .  The sexual epochs are im p o rta n t. B ray, 
(137) s ta te s  th a t  a f te r  puberty, asthma is  tw ice  as frequen t 
in  th e  female as in  th e  male, a fa c t expla ined by Adam as
p a r t ly  accounted fo r  by th e  g re a te r  tendency to  a sedentary
h a b it.  Increased .s e v e rity  o fte n  occurs a t th e  m enstrua l 
periods and a t the  c lim a c te r ic  th e re  is  fre q u e n tly  a m e lio r­
a tio n , bu t asthma sometimes beg ins then fo r  th e  f i r s t  t im e . 
Pregnancy is  u s u a lly  a period, o f  enhanced w e ll-b e in g  and 
th e re  is  o fte n  cessa tion  o f the  d is tre s s in g  symptons .
In  some, the c o n d itio n  makes i t s  appearance fo r  th e  f i r s t  
tim e as in  th e  fo llo w in g  case :-
Female, age 32. P rim ipara , an a c tiv e  e n e rg e tic  
woman, pregnancy advanced to  t h i r d  month. Her 
v i s i t  was occasioned by bad ly  engorged va ricose
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ve in s . She was advised to  take  la x a t iv e s  and re s t  a f te r  
meals. Two weeks la te r ,  because th e re  was no improvement, 
I  recommended complete re s t in  bed. A t,th e  end o f t h is  
tim e, die re tu rned w ith  m ild  dyspnoea, ra le s  and rh o n ch i 
w ide ly  spread in  her chest and a h is to r y  o f t y p ic a l 
n o c tu rn a l dyspnoea and orthopnoea. There was no fa m ily  
h is to ry  o f asthma or a l l ie d  d is o rd e r .  On lo o k in g  back on 
t h is  case, I  fe e l th a t  had I  app lied  e la s t ic  bandages to  
her legs and allowed th e  p a t ie n t her usua l exe rc ise , I  
m ight nave prevented th e  onset o f  a d is tre s s in g  i l ln e s s .
R e sp ira to ry  in fe c t io n  and the  development o f asthma appear 
to  be in t im a te ly  connected. By some, a b a c te r ia l  a l le rg y  is  
p o s tu la te d . Measles, whooping cough and pneumonia, b u lk  
la rg e ly  in  th e  m edical h is to ry  p r io r  to  th e  onset o f  the  
asthma, and the common cold is  o fte n  in s tru m e n ta l in  p r e c ip i t ­
a t in g  a paroxysm in  a susce p tib le  in d iv id u a l.  An Edinburgh 
in v e s t ig a t io n  (181) in to  th e  h e re d ity  o f asthma, found th a t  
80 per cent o f the  p a t ie n ts  gave a h is to r y  o f  re s p ira to ry  
in fe c t io n  be fo re  the  onset o f  th e  d isease . The e f fe c t  o f 
these is  f i r s t l y  to  exhaust the  p a t ie n t*  s re s is ta n c e , and 
secondly, to  i r r i t a t e  th e  pulmonary branch o f th e  vagus and 
so f a c i l i t a t e  a r e f le x .  Im m unologists o f fe r  a th ir d  reason* 
They say th a t  d u r in g  these il ln e s s e s , on account o f  th e  lower 
v i t a l i t y ,  the  p a tie n t is  unable to  corribat s u c c e s s fu lly , the  
entrance o f a lle rg e n s  such as h o rs e -h a ir  and fe a th e rs  on vfoich 
the p a t ie n t l ie s ,  and so s e n s it iz a t io n  fo llo w s . Inasmuch as 
on ly 50 per cent o f asthm atics are considered to  be a l le r g ic ,  
and the o the r 50 per cent n o t, and the  frequency o f in fec tious  
diseases is  presumably the  same in  both groups, i t  would 
appear th a t  the  in fe c t io n  is  more im portan t than th e  assumed
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inhe ren t a l le r g ic  s u s c e p t ib i l i t y .
CLIMATE AMD ALTITUDE. The e f fe c t  o f  c lim a te  and 
a l t i tu d e  is  w e ll known, bu t no adequate exp la n a tio n  i s  f o r t h ­
coming. Storm Van Leeuwen ( 138) po s tu la ted  th e  presence o f 
spores and fu n g i in  th e  atmosphere which he ca lle d  " c l im a t ic  
miasms", the  la t t e r ,  considered to  be a lle rg e n s  a c tin g  on a 
h e r e d ita r i ly  predisposed s u b je c t. Support fo r  h is  co n te n tio n s  
is  to  be d e riv e d  from  the  fa c t  th a t  b ro n c h ia l asthma does no t 
occur a t a he igh t o f  4,000 or more fe e t above sea le v e l,  
a l t i tu d e s  at which moulds and spores are absent. He m ain ta ined, 
a lso , (139) th a t  at t h is  le v e l,  asthm atic  p a t ie n ts  can sleep on 
h o rs e -h a ir  and fe a th e rs  w ith  im p u n ity . On th e  o th e r hand, 
the re  is  the p o s s ib i l i t y  th a t  th e  improved h e a lth  may be th e  
re s u lt  o f re s p ira to ry  s tim u la tio n  consequent upon th e  oxygen- 
want in  the  ra re f ie d  atmosphere, as w e ll as by the  quickened 
metabolism, increase o f red c e l ls  and ra is e d  b lood  pressure 
which occurs at increased a l t i tu d e s  (W ittkow er and W o lfe r, 140). 
Fatigue, emotion, insomnia and m ental s tra in ,  are im portan t 
c o n tr ib u ta ry  fa c to rs , probably by causing sym pathetic exhaust­
ion .
NASAL FACTORS. La Forge and B urton H a se ltin e  (141) 
m a in ta in  th a t  almost every asthm atic  has nasa l pa tho logy, bub 
th e  onset o f  broncho spasm may be p re c ip ita te d  by any o the r 
c o n d itio n  th a t is  capable o f s e tt in g  up a naso- pulmonary r e f le x .
T h e ir  conception o f the  cause o f asthma is  d iv id e d  in to  
two components, (a) a basa l to x ic o s is  which produces d e fe c t­
ive  a c tio n  o f th e  adrena ls  and p i tu i t a r y ,  and (b) a pulmonary 
r e f le x  in i t ia te d  m ain ly  from  th e  nose. The fo llo w in g  
f ig u re s  in d ic a te  th e  frequency o f nasa l pa tho logy found by 
va riou s  au thors
The a sso c ia tio n  between enlarged tu rb in a ls ,  p o ly p i,  
sinus disease or d e fle c te d  septum and asthma, is  the  sub jec t 
o f con trove rsy . Some say these cord i t  ions are re sp o n s ib le  
fo r  the  asthma, w h ile  o the rs  say they are m erely in c id e n ta l.  
.Again, p o ly p i, o p a c ity  o f the sinuses and enlarged, b lobby 
tu rb in a ls  are be lieved  by a l le r g is t s  to  be th e  product o f  
the  a l le r g ic  s o i l .  M iere th e re  is  nasa l abnorm a lity ,, i t  is  
easy to  understand from  the  work o f  B rod ie  and Dickson (147) 
Sercer (148) and P h i l l ip s  (149), th a t  a nasal-pu lm onary 
r e f le x  m ight e a s ily  become e s ta b lish e d . Gases o f u n i la te r a l  
asthma are recorded, where the  more a ffe c te d  lung was on th e  
same side as the  abnormal side o f the  nose (Mam, 150, Sercer, 
151) and a *s im ila r  co n d itio n  obtained in  case No. 68, in  which 
a la rg e  spur in  th e  r ig h t  n o s t r i l  was associated w ith  broncho- 
spasm # i ic h  was a t tim es much more severe in  the  r ig h t  lu n g .
The value o f nasa l trea tm ent has been de crie d  by many.
Dundas Grant 
H a se ltin e  and La Forge 
Mam
M o ll 1 . . .
63/o (142'




Piness and M i l le r  (152) fo r  example s ta te  th a t  in  704 
opera tions  fo r  th e  nose, in  4L3 p a tie n ts , th e re  were no 
successes, bu t f ig u re s  o f these au thors are extreme and
o ther r e s u lts  are shown b e lo w :- (153)
Improved Cured
Dundas G-rant •• 60 .3% 2 0 . 8 %
Heat le y  and Crowe . .  85 .4  1 .6
Tod . . 4 3 .  10.
L ie r le  . .  80. 1 0 .
Leopold and F e t te r o l f  . .  50. 48.
Rackemann and Tobey . .  • 50. 5.
Lyon and Murray-Lyon . .  66.9 18.3
l o l l  . .  50 .4  2 .7
I t  is  po inted out by those who recommend n a sa l 
in te rfe re n c e  th a t  th e  la t t e r  is  ca lcu la ted  on ly  to  e ra d ica te  
the  source o f  a nasal-pulm onary r e f le x  and promote more 
e f f ic ie n t  re s p ira t io n ,  w h ile  a t te n t io n  to  o the r causes o f 
to x ic o s is  is  a l1 - im p o rta n t.
The fa c to r  o f improper b re a th in g  must a lso  be 
emphasized. Coke (154) remarks th a t ” The in a b i l i t y  to  
breathe p ro p e rly  is  one o f th e  g re a te s t d e fec ts  o f th e  
modern c h i ld ” The importance o f mouth b re a th in g  in  th e  
genesis and aggravation  o f b ro n c h ia l asthma has rece ived 
s t r ik in g  co n firm a tio n  from  the  work o f S e rce r(155), Sercer 
and Y a lu tec  (156) and Hofbauer (157). These observers 
have shown th a t in  mouth' b re a th ing , re s p ira t io n s  become 
s u p e r f ic ia l,  the  diaphragm but s l ig h t ly  m obile  and h ig h -  
standing ( ”HochzwerchfelzustandM -  H o fbauer). Owing to  the  
fa u lty  d iaphragm atic  b re a th in g , th e  ap jic is  o f th e  lungs are
also imperfectly ventilated. The whole e ffect is  to produce 
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the blood, and consequent acidosis as well as defective 
oxygenation of metabolites. I  have myself observed the 
absence of adequate diaphragmatic movement in several 
asthmatics with the aid of the X-ray screen and was able
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to  con firm  th e  f in d in g s  o f Sercer and Hofbauer in  t h is  
re sp e c t.
Sercer and V a lu te c ( lo c . c i t . )  in  an ingen ious se rie s  
o f experim ents in  which they used a s p e c ia lly  constructed 
sp irom eter, demonstrated, in  a convinc ing  manner th e  d e t r i ­
mental e f fe c t  o f th e  absence o f nose b re a th in g  on re s p ira to ry  
v e n t i la t io n  ( F ig . l . ) .  They showed, th a t  where th e re  is  
occ lus ion  o f the  nose, where th e re  is  mouth brearth ing due 
to  o ther causes, and in  laryngectomised p a t ie n ts ,  th e  
p h y s io lo g ic a l s tim u lus  fo r  d iaphragm a tic  b re a th in g  is  
suspended, w ith  consequent d im in u tio n  o f th e  v i t a l  ca p a c ity , 
increase o f th e  dead space, and augmented te n s io n  o f th e  
CO in  the  a lv e o la r  a i r .  In  asthm atics, Hofbauer (158) 
Sercer (159) P h i l l ip s  (160) and Van Leeuwen (161) have noted 
a s im ila r  d im in u tio n  o f the  v i t a l  ca p a c ity . In  F igu re  2. 
is  represented the  a l te ra t io n  in  v i t a l  ca p a c ity  produced by 
va riou s  c o n d itio n s .
MON I  L I ARY\ INFECTION. In  a recen t monograph, Gordon 
O liv e r  o f Jersey (162) cla im s to  have found m o n ilia  in  th e  
sputa o f a l l  o f f i f t y - f o u r  cases o f asthma in v e s tig a te d .
The author contends th a t  t h is  m ycotic  in fe c t io n  is  the  
cause o f b ro n c h ia l asthma and th a t successfu l trea tm en t is  
achieved by measures c a lcu la te d  to  overwhelm th e  in fe c t io n .  
The author "ho lds no b r ie f  fo r  th e  h e re d ita ry  th e o ry " but
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m ain ta ins , ra th e r ,  th a t  the  occurence o f the d isease in  moire 
than  one member o f a fa m ily  may be accounted fo r  by th e  
frequent contam ination o f m ilk  by the  fungus, on th e  is la n d .  
J .E . Barnard (163) found m o n ilia  in  108 o f 410 cases o f 
asthma in v e s tig a te d , and concludes th a t  m o n il ia s is  is  a 
common fa c to r  in  b ro n c h ia l asthma. M o n il ia  have been found 
in  many o the r ch ro n ic  re s p ira to ry  d iseases, and c o n d itio n s  
accompanied by em acia tion and s im u la tin g  pulmonary tu b e r ­
c u lo s is  have been tra c e d  to  in fe c t io n  w ith  t h is  fungus. 
G a s te lla n i (164) re p o r ts  th a t  m o n ilia ry  in fe c t io n  is  common, 
in  workers in  te a  fa c to r ie s  and has is o la te d  m o n ilia  from  
the  tea  i t s e l f .  In  an in v e s t ig a t io n  o f th e  s ig n if ic a n c e  o f 
m o n ilia  in  th e  sputa, Bertram  Jones (165) concludes th a t  
”bronch.om oniliasis cannot be diagnosed from  th e  exam ination 
o f th e  sputa a lon e ” .
M o n ilia ry  in fe c t io n  w ith  re fe re n ce  to  asthma is  
being in v e s tig a te d  at th e  present t im e .
OBSERVATION IN ANIMALS.
In fo rm a tio n  de rived  from  obse rva tions  on an im als has 
been both, experim enta l and c l in ic a l .  S tud ies in  anaphylax is  
have g iven  r is e  to  th e  assumption o f an a l le rg in -a l le rg e n  
re a c tio n  and so h e lp ^  to  e x p la in  th e  process which ta ke s  
place in  man when contact w ith  an o ffe n d in g  substance is  made.
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The conception th a t  the  as thm atic  paroxysm is  o f  th e  n a tu re  
o f an a n a p h y la c tic  phenomenon was suggested by M e ltze r In  
1910. He noted a s im i la r i t y  between th e  c o n d itio n  o f th e  
lungs in  th e  asthm atic  a tta c k  in  man and in  G u inea-p igs 
dead o f an a p h y la c tic  shock. The frequen t occurence o f a 
d e f in i te  t im e - re la t  ion between con tact w ith  th e  nocuous 
substance and th e  onset o f th e  a l le r g ic  symptom suggests 
a mechanism o f th e  na tu re  o f an a n a p h y la c tic  (a n tig e n - 
an tibody) re a c t io n  in  a t le a s t a p ro p o rtio n  o f cases 
a lthough fo r  reasons p re v io u s ly  advanced th e  phenomenon 
is  considered to  be secondary to  a more fundam ental meta­
b o lic  s ta te . But th e  analogy ends he re , fo r  th e  p o in ts  
o f resemblance between anaphylax is  in  an im als and a l le rg y  
in  man are fewer than  t h e i r  d if fe re n c e s . A n a p h y la c tic  
daock is  a c o n d itio n  o f th e  la b o ra to ry  anim al which is  always 
a r t i f i c i a l l y  induced whereas th e  analogous s ta te  in  man i s  
most fre q u e n tly  spontaneously acq u ired . Again, anaphy lax is  
is  always associa ted  w ith  th e  presence in  th e  b lood o f 
p re c ip it in s ,  but in  man these are absent, a lthough th e  
presence o f a c ir c u la t in g  an tibody is  suggested by th e  
P rausn itz -K us tne r re a c t io n  (see page 51). Furtherm ore, 
d e s e n s it iz a tio n  is  e a s ily  achieved in  anaphylax is  bu t in  
a lle rg y  i t  is  e xce p tio n a l, and where i t  occurs th e re  i s  no 
decrease o f a n t i sub stances in  th e  blood (1 6 6 ). For these 
reasons, amongst’ o thers , i t  i s  g e n e ra lly  b e lie ve d  th a t
%anaphy lax is  and a lle rg y  are no t id e n t ic a l ,  and th a t  t ru e  
anaphylax is  is  ra re  in  man. The te rm  ’h y p e rs e n s itiv e n e s s 1 
has been used to  embrace both c o n d it io n s . The question  
th u s  a r is e s  as to  th e  n a tu re  o f serum d ise a se . I s  i t  an 
a r t i f i c i a l l y  induced a lle rg y  or anaphylaxis? I t s  occurence 
is  frequen t a f te r  th e  a d m in is tra t io n  o f serum fo r  th e ra p e u tic  
purposes, and in  a se rie s  o f 150 cases to  whom a n t i  s tre p to ­
coccal serum was g ive n  fo r  p ro p h y la x is  aga ins t p u e rp e ra l 
fe v e r, I  observed serum re a c tio n s  in  a ve ry  la rg e  p ro p o rtio n  
i f  not in  the  m a jo r ity .  Bray (167) s ta te s  th a t  90% o f  w h ite  
people e x h ib it  serum re a c tio n  fo llo w in g  th e  in travenous 
in je c t io n  o f a la rge  dose o f serum. A fe a tu re  d is t in g u is h in g  
a lle rg y  from  anaphylax is  accord ing  to  a l le r g is t s ,  is  th a t  
in  the  form er th e  c o n d itio n  is  most fre q u e n tly  h e re d ita ry  
but in  th e  la t t e r  i t  never is ;  bu t whatever th e  na tu re  o f
a
serum disease, h e re d ity  is  ob v io us ly  not a fa c to r .
CL
W ith regard to  asthma, u r t ic a r ia ,  eczem^, e tc . ,  
th e  o r ig in  o f which is  presumed to  be a l le r g ic ,  i f  i t  is  
assumed th a t  anaphylax is  and a l le rg y  are bo th  m a n ife s ta tio n s  
o f a h y p e rs e n s itiv e  s ta te , i t  is  d i f f i c u l t  to  understand 
why one form, anaphylaxis, should be proved by experiment to  
be n o n -b e re d ita ry  and th a t th e  le ss  r e l ia b le  c l in ic a l  
observa tion  should in d ic a te  th a t  th e  o th e r, a l le rg y ,  is  on ly  
d o u b tfu lly  h e re d ita ry .
The work o f Kenneth P h i l l ip s  (168) has fu rn is h e d  
conv inc ing  evidence o f  th e  importance o f  toxaem ia o r to x ic o s is  
(La Forge) in  the  genesis o f th e  as thm atic  s ta te . T h is  worker 
is  ab le  to  produce e xp e rim e n ta lly  paroxysms o f broncho spasm.
By is o la t in g  a loop o f bowel and va ry in g  th e  q u a n tity  o f 
contents by p e r io d ic  a s p ira tio n s , he c o n tr iv e d  to  e f fe c t  a 
c o n d itio n  o f toxaem ia o f va ry in g  in te n s i ty .  Thereupon, he 
superimposed a mechanical i r r i t a t i o n  by s u tu r in g  w ire  r in g s  
in to  th e  m iddle tu rb in a ls  o r packed pus-soaked gauze in to  th e  
a n tra . A f te r  a short pe rio d , th e  an im als showed th e  s igns 
and symptoms o f asthma. The la t t e r  c o n d itio n  d id  not 
develop un less bo th  th e  toxaem ia and nasa l i r r i t a t i o n  were 
induced. S im ila r r e s u lts  were ob ta ined by th e  same au thor 
by producing a p a ra th y ro id  to x ic o s is .
The question  o f h e re d ity  does no t a r is e  here and 
th e  evidence in d ic a te s  th a t  to x ic o s is  and n a sa l i r r i t a t i o n  
are th e  fa c to rs  o f fundamental and paramount im portance.
C l in ic a l  obse rva tion  on anim als a ffo rd s  in fo rm a tio n  
o f g re a t va lue . Coca, w ith  h is  th e o ry  th a t  asthma is  
e s s e n t ia lly  h e re d ita ry ,  p r a c t ic a l ly  denies i t s  occurence in  
an im als. That i t  does occur in  anim als l i v in g  under 
sop h is tica ted  co n d itio n s , in  dogs, in  canaries, ard in  
horses, is  w ell-know n. In v e s t ig a t io n  has revea led  th a t  as 
in  man, th e  co n d itio n  is  accompanied by an e o s in o p h ilia .
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Adam ( 169), who has tre a te d  and cured v a r io u s  a ffe c te d  
anim als, has recorded h is  r e s u lts  fre q u e n tly  and has noted 
a lso th a t the  re tu rn  to  an improved c o n d it io n  o f h e a lth  
corresponds to  a f a l l  in  th e  e o s in o p h il count. The mprthods 
o f trea tm ent used have been a t te n t io n  to  bowels and re g u la t ­
ion  o f d ie t  and e xe rc ise . H is  obse rva tions  are in  agree­
ment w ith  those o f Law (170), a prom inent v e te r in a ry  surgeon, 
who emphasizes the  importance o f c o rre c t feed ing  in  th e  
p reven tion  'and cure o f horses s u ffe r in g  from  asthma, heaves, 
and broken w ind.
Adam a p t ly  remarks " In  none o f these can th e  question  
o f h e re d ity  a r is e " .
PEDIGREE STUDIES.
The fo rego ing  has considered th e  p r in c ip a l cu rre n t 
views o f e t io lo g y  o f b ro n c h ia l asthma, and an attem pt has 
been made to  rev iew  these th e o r ie s  w ith  p a r t ic u la r  regard  to  
o b ta in in g  evidence fo r  and aga inst the  importance o f th e  
h e re d ita ry  fa c to r .  Many o f these hypotheses have assumed th e  
presence o f a d ia th e s is .  W ith  some, such as Lapage, Bray 
and Coca, th e  term  d ia th e s is  has been used to  connote 
chromosomal in h e rita n ce  or "continuance o f germplasm". 
(Weissrnan) w ith  o the rs  merely a c o n s t itu t io n a l tendency in  
accordance w ith  R y le , (171) who d e fin e s  d ia th e s is  as
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w A v a r ia t io n  in  th e  s tru c tu re  o f fu n c tio n  o f t is s u e s , 
which, renders them p e c u lia r ly  l ia b le  to  re a c t in  a c e r ta in  
way to  c e r ta in  e x t r in s ic  s t im u l i ” . T h is  d e f in i t io n  does 
not n e c e s s a rily  im ply h e re d ity , a lthoi^gh t h is  is  th e  meaning 
accepted by many. In h e r ite d  b iochem ica l o r b io p h y s ic a l 
make-up, however, may so in flu e n c e  n u t r i t io n  as to  rende r 
th e  in d iv id u a l p e c u lia r ly  l ia b le  to  c e r ta in  d is o rd e rs  o f 
fu n c t io n . Adam ( 172) says ” The s o i l  i s  in h e r ite d "  and 
w ith  th is ,  everyone must agree, ” Whether or not th e  d isease 
w i l l  develop, depends on n u r tu re ” .
B e fo re  examining the  evidence from  th e  e t io lo g ic a l 
aspect, i t  is  proposed to  proceed w ith  an in v e s t ig a t io n  o f 
pedigrees and o th e r m a te r ia l.
Fantham*s (173) pedigree o f cat asthma is  p robab ly  
the  most s t r ik in g  o f the  h e re d ita ry  asthmas.
Here are seventeen asthmas in  a t o t a l  o f 25 
persons in  f iv e  gene ra tions , g iv in g  a percentage o f 6 8 . 
In  t h is  case, a simple dominant fa c to r  is  apparent.
D rin kw a te r*s  pedigree is  a lso o u ts ta n d in g ,
6  $  i t /
6  6  6  £  f  4  6
■  ■  o  •  n o ' i " 6  o
The most im pressive pedigrees o f my o w l s e rie s  are those 
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In  1916, Cook© and Vander Veer (174) in  an a r t ic le  
p ro v id in g  g re a t w ea lth  o f c l in ic a l  m a te r ia l,  analysed 
t h e i r  reco rds o f a l le r g ic  d iseases from  th e  p o in t o f  v iew  
o f h e re d ity .  The evidence o f hyp e rse n s itive n ess  was 
pu re ly  c l in ic a l  and the  fo llo w in g  c o n d itio n s  were in c lu d e d ,;- 
b ro n c h ia l asthma, h a y -feve r, u r t ic a r ia ,  a n g ia n e u ro tic  
oedema aid g a s t r o - e n te r i t is  provoked by e a tin g  s tra w b e rr ie s  
and s h e l l - f is h .  Of 621 cases, 117 were d isca rded  as be ing  
incom plete. In  th e  rem ain ing 504 w ith  s a t is fa c to ry  
h is to ry ,  a p o s it iv e  antecedent, d ir e c t  or c o l la te r a l  h is to r y  
was obta ined, one one side in  205 cases, on b o th  s ides in<•>« s
3 9 , and 260, th e re  was no h is to ry  o f h y p e rs e n s it iv ity  in  a 
r e la t iv e .  That is ,  48 .4  per cent gave a h is to r y  o f 
a lle rg y  in* a near r e la t iv e  in  marked co n tra s t to  14.5 per 
cent o f 76 normals in v e s tig a te d . The au tho rs  th e re fo re  
concluded th a t  in h e rita n c e  is  a d e f in i te  fa c to r  in  human 
s e n s it iz a t io n .  F u rth e r evidence the y  deduced from  th e  
fa c t th a t  th e  g re a te r the  importance o f the  h e re d ita ry  
fa c to r ,  th e  e a r l ie r  the  onset o f symptoms, and t h is  from  
the  f ig u re s  shown in  Table 1 . In  sho rt, in  double 
in h e rita n c e , th e  maximum l i a b i l i t y  is  in  th e  f i r s t  f iv e  
years o f l i f e ,  when 36.3 per cent develop m a n ife s ta tio n s  
o f a l le rg y .  "Where in h e rita n c e  is  u n i la te r a l,  maximum 
l i a b i l i t y  is  in  th e  te n  to  f i f t e e n  years  age-period , and 
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On th e  o th e r hand one is  compelled to  admit th a t  as Mam 
stresses, the  g re a te r the  inc idence o f asfchma or a l l ie d  
d is o rd e rs  in  th e  parents, th e  more po tent is  the  e n v iro n ­
mental fa c to r  in  causing asthma in  th e  c h ild ,  fo r ,  since 
n u rtu re  is  t r a d . i t io n a l, the  in d is c re t io n s  in  th e  h a b its  o f 
l i f e  o f th e  paren ts have t h e i r  repercuss ions in  th e  h e a lth  
o f th e  c h i ld .  Furthermore, i t  is  pointed ou t, a la rg e  
p ro p o rtio n  o f c h ild re n  a cq u ir in g  asthma or a lle rg y  are 
"o n ly " or f i r s t  c h ild re n  (175), and th e  increased, s h e lte r in g  
w ith  which they are favoured is  fo llow ed by d is tu rb e d  
metabolism, by decreased re s is ta n ce  to  c lim a t ic  cha ises as 
w e ll as by th e  development o f e g o c s n tr ic ity ,  an o p in io n  
shared by Burton Wood ( 176), Goke (177) and o th e rs . In  
co n tra s t to  th e  f in d in g s  o f Oooke and Vander Veer, Goke (178) 
m a in ta ins  th a t  th e  incidence o f th e  age o f onset o f a l le r g ic  
symptoms is  th e  same fo r  a l l  age groups, a conc lus ion  w ith  
which the  Edinburgh in v e s t ig a t io n  concurs.
In  t h e i r  th e s is , Gooke and Vandeer Veer ask what 
the  in h e r ita n c e  con s is ts  o f, and come to  th e  conclusion 
th a t  i t  is  the  capac ity  to  become s e n s it iv e , and t h is  fo r  
the  fo llo w in g  reasons
(a) the  o ffs p r in g  o f a s e n s it iv e  parent are not 
born s e n s it iv e j ©»g* hay-feve r does not occur t i l l  th e  age 
o f te n  to  f i f t e e n  years, instead o f two to  th re e  i f  
in h e rita n ce  were s p e c if ic .
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(b ) a parent p ty  tra n s m it th e  s e n s it iz a t io n  w ith o u t 
h im s e lf be ing s e n s it iz e d . I t  has been found th a t  in  
b i la t e r a l  in h e r ita n c e , a la rge  p ro p o rtio n  o f th e  c h ild re n  
become s e n s itiz e d  a t an average age e a r l ie r  than in  cases 
o f u n i la te r a l  in h e rita n c e , n o tw ith s ta n d in g  th a t  in  more than  
one t h i r d  o f  th e  former group the  h e re d ita ry  in flu e n ce  on 
one side o f the  fa m ily  was no t seen in  the  paren t, bu t in  a 
grandparent or a c o l la te ra l,  such as an u n c le . I t  is  here 
th a t  th e  parent not c l in ic a l l y  a ffe c te d  has tra n s m itte d  
some c h a ra c te r is t ic  to  h is  o f fs p r in g , th e  na tu re  o f which 
cannot be s p e c if ie d . Conceivably, these have a la te n t 
s e n s it iz a t io n .
(c ) th e  in h e r ite d  character is  as fre q u e n tly  p a te rn a l 
as m a te rn a l; and the  c l in ic a l  form  in  the  c h ild  is  more 
apt to  be d i f f e r e n t  from the  mother than i t  is  to  be id e n tic a l,, 
and as l ik e  to  uncle  as to  parent (C ontrast Coca # 1 0  
p o s tu la te s  the  in h e rita n ce  o f a shock organ. Vide page 2 4 .) .
A study o f the  f ig u re s  was made by th e  au thors to  see 
i f  M e n ie lia n  dominance or recessiveness was in vo lved .
Table 2  was e x tra c te d  from th e ir  p ro to c o l.
They argue fu r th e r
1. Double in h e rita n c e . In  26 fa m ilie s  w ith  70 
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From an age o f onset curve, we know th a t  82*6 per cent o f 
such cases develop s e n s it iz a t io n  a t t h is  age. 39 c h ild re n  
th e re fo re  rep resen ts  82.6 per cent and 47.2 c h ild re n  is  
e q u iva len t to  100 per cent, and 47.2 is  67.5 per cent o f 
th e  t o t a l  number o f 70.
2. S ing le  in h e r ita n c e . 60 per cent o f 150
w i l l  become s e n s it iv e .
3. N egative h is to ry .  38.6 per cent o f
636 c h ild re n  w i l l  develop s e n s i t iv i t y .
"Assuming a l l  c h ild re n  though c l in ic a l l y  s e n s itize d  
are impure w ith  respect to  s e n s it iz a tio n , (o r heterozygous) 
we should expect, according to  Mendelian laws, 75 o ffs p r in g  
s e n s it iv e  when both  paren ts are a ffe c te d , and 50 per cent 
where one is .  F igures obtained are 67.5 per cent and 
60 per c e n t."  They conclude w ith  the  fo llo w in g  "W ith 
regard to  these cases o f s e n s it iz a t io n  in  which th e re  is  
an absence o f s e n s it iz a tio n  in  th e  fa m ily  h is to ry ,  n o th irg  
can be sa id . We can on ly surmise th a t  here the  f a i lu r e  
to  f in d  th e  antecedent s e n s it iz a tio n  was due to  the 
l im ita t io n  o f our methods o f a sce rta in in g  th e  fa m ily  h is to ry  
in  t h is  re s p e c t" . In o ther words, Cooke and Vander Veer 
consider a l le r g ic  tro u b le s  to  be always h e re d ita ry  and t ra n s ­
m itte d  as a Mendelian dominant.
S ig n if ic a n t fa c ts  emerge from a study o f the  p ro to c o ls
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subm itt ad by these observers. In  th e  f i r s t  p lace , an 
a n a ly s is  o f Table 2. shows th a t  th e  number o f c h ild re n  per 
fa m ily  o f a l le r g ic  paren ts is  sm aller than in  cases where 
th e re  is  a nega tive  fa m ily  h is to ry ,  v iz . ,
B i la te r a l  h e re d ity  2 .7  c h ild re n  per fa m ily  
U n ila te ra l " 3.0 " » "
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These f ig u re s  support th e  con ten tion  to  which 
re fe re n ce  has a lready been made, th a t asthma tends to  be 
associa ted w ith  small fa m il ie s  and th e  increased p ro te c tio n , 
too  rich , food, e tc . ,  th a t goes w ith  them.
Looking at in d iv id u a l fa m ilie s , one can see on ly 
one case in  which Mendelian h e re d ity  can be assumed. In  
t h is  case ( 571) fo u r o f th e  f iv e  c h ild re n  e x h ib ite d  
s e n s it iv i ty ,  as fo l lo w s :-  P a tie n t, female, age 55.Onset 
a t 32. B ro th e r, normal. C o lla te ra ls , p a te rn a l uncle , asthma. 
Others, mother asthma ; husband u r t ic a r ia ;  th re e  c h ild re n , 
u r t ic a r ia .
The age o f onset o f  t h is  p a t ie n t f s c o n d itio n  
co n tra s ts  w ith  the  op in ion  expressed by the  authors th a t 
cases where the  in h e rita n ce  is  strong have an e a rly  onset 
o f th e  disease, bu t conforms ra th e r to  th e  type  in  which 
n u t r i t io n a l  fa c to rs  might be in c rim in a ted  .
In  another fa m ily , w ith  b i la te r a l  h e re d ity , on ly
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one s ib  o f s ix  showed s e n s it iz a t io n .  I t  is  d i f f i c u l t  to  
make these pedigrees support th e  con ten tion  th a t  th e  h e re d ity  
fa c to r  is  a dominant and is  o f fundamental im portance.
The authors* c l in ic a l  m a te r ia l in c lu de s , as has been 
mentioned, cases o f asthma, h a y -fe ve r, u r t ic a r ia ,  angio­
n e u ro tic  oedema, and g a s t ro -e n te r it is *  Of these, on ly 
h a y -fe ve r can be considered o f undoubted a l le r g ic  o r ig in ,  
because (a .)  i t  is  the  commonest and most t y p ic a l o f the  
a l le r g ic  group, (b) i t  has on ly one s e n s it iv i ty  which 
c o n s titu te s  an e n t ire  d isease . Other d iseases have many 
s e n s it iv i t ie s ,  (c .)  i t  g ive s  p o s it iv e  re a c tio n s  in  over 
90 per cent o f cases; o thers, in  50 per cent or le ss  (v .p .2 7 ) 
In  paroxysmal rh ino rrhoea , a l l  sk in  te s ts  are negative  
(Connybeare 179). Van Leeuwen (180) considers t h is  disease 
the expression o f a n o n -s p e c ific  a lim e n ta ry  toxaem ia. 
U r t ic a r ia  is  considered to  have an a l le r g ic  o r ig in  in  on ly 
25 per cent o f cases ( Rackemann 181)„ and and h e re d ita ry  
a n g io n e u ro tic  oedema unre la ted  to  th e  sporadic form  . 
G -a s tro -e n te r it is  g ive s  p o s it iv e  cutaneous re a c tio n s  in  on ly
26.5 per cent o f cases ( see page 27). I t  would appear 
th e re fo re , th a t  w ith  the  exception o f h a y -fe ve r, th e  
co n d itio n s  inc luded in  th e  a l le r g ic  group o f a ilm ents  are 
on ly secondarily  a l le r g ic  and are the  expression o f va riou s  
more fundamental s ta te s *
F urthe r s c ru tin y  re ve a ls  more im portant 
in fo rm a tio n . Of th e  623 cases o f a lle rg y  th e re  are 240 
cases o f asthma. Of these, on ly  48 are uncomplicated 
asthmas. The remainder are associated w ith  h a y -fe v e r.
In  percentage f ig u re s , o f 240 cases o f asthma, 80 per 
cent are complicated by hay fe ve r and 20 per cent are n o t, 
and o f t h is  la t t e r ,  th e  m a jo r ity  are nega tive  to  p o lle n  
e x t ra c t .  T h is  se rie s  o f asthm atics co n tra s ts  in  a 
s t r ik in g  manner w ith  th e  Edinburgh se rie s  in  which hay- 
fe ve r occurred in  on ly  7 .5  per cent o f th e  cases, and 
t h is  f ig u re  seems to  be the  more usua l in  t h is  coun try .
James Adam (182) g iv e s  an incidence o f le ss  than 10 per 
cent and my own s e r ie s , 7*7 pe rcen t. In  th e  s e n s it is a tio n s  
o f the  re la t iv e s ,  hay fe ve r again predominates. I t  would 
seem l i k e ly  th e re fo re , th a t in  the  major group o f  80 per 
cent, th e  onset o f asthma is  in  some way re la te d  to  the  
presence o f hay fe ve r a t le a s t in  th e  m a jo r ity  o f the  
cases, in  th e  na tu re  o f cause and e f fe c t ,  and w ith ou t 
knowledge o f th e  ages o f onset o f th e  hay fe ve r and asthma 
re s p e c tiv e ly , i t  is  im possib le to  make d e f in i te  pronouncement 
in  th e  m a tte r. I t  is  w f l  known th a t  asthma fre q u e n tly  
occurs in  in d iv id u a ls  who at an e a r ly  age su ffe red  from  
h a y -fe v e r (W itts , 183). (B a lyea t, 184, Rackemani 185)
That th e  reve rse  occurs, cannot be con trove rte d , but these 
cases are in fre q u e n t. B a lyea t, lo c . c i t . ,  estim ates th a t
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in  th e  south-west U.S.A. a t le a s t 60 per cent o f hay feve r 
cases w i l l  develop asthma* I t  is  conceivable th a t  in  these 
p a t ie n ts ,  th e  hay feve r s e n s it is e s  th e  mucous membrane 
o f th e  lungs in  a manner s im ila r  to  th e  examthemata. 
A cco rd in g ly , we migjat consider, w ith  ample ju s t i f i c a t io n ,  
th a t  th e  m a jo r ity  o f those in d iv id u a ls  o f t h is  se rie s  
s u ffe r in g  from  hay fe ve r, w ith  or w ith ou t asthma ehow an 
increased fa m i l ia l  incidence o f s e n s i t iv i ty  on account o f  
a sim ultaneous massive exposure to  p o lle n  and in  t h is  
respect are comparable to  th e  cases o f Ancona, a lready 
described , (see page 2 9  ) .
Rackemann (186) re p o r ts  th a t  a fa m ily  h is to ry  
o f  a l le rg y  occurs in  on ly  35 per cent o f h is  se rie s  o f 
344 cases o f hay fe v e r. Since hay feve r is  p reem inently  
th e  a l le r g ic  d isease, i t  is  d i f f i c u l t  to  account fo r  i t s  
lower h e re d ity  inc idence, except th a t  i t  is  assumed th a t 
asthma is  occasioned by a p r io r  hay feve r in  many cases. I f  
then , allowance is  made in  th e  f ig u re s  o f Cooke and Vander 
Veer, fo r  a a lrg e  p a rt o f th e  80 per cent group o f asthma 
and hay fe v e r, i t  becomes obvious th a t  the  inc idence o f 
p o s it iv e  fa m ily  h is to r ie s  is  considerab ly B im in i shed.
I t  would be d i f f i c u l t  to  assess th e  tru e  inc idence 
o f h e re d ity  in  th e  cases o f Cooke and Vander Veer. I t  is  
none the  le ss  ny op in ion  th a t  fo r  th e  fo rego ing  reasons, 
th e  f ig u re s  o f these authors are biassed by da ta  which
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cannot be considered unequ ivoca l.
In  1929* the  Edinburgh (187) in v e s t ig a to rs  
examined t h e i r  pedigrees o f asthma w ith  th e  fo llo w in g  
re s u lts .  404 p a tie n ts  were considered; 55.2 per cent 
males and 46.8 per cent fem ales. U r t ic a r ia  was not 
inc luded in  t h is  survey, since i t  was considered th a t  a 
r e l ia b le  h is to r y  o f  t h is  co n d itio n  would be extrem ely 
d i f f i c u l t  to  e l i c i t .  7 .5  per cent had hay fe v e r a ls o .
51 per cent were below th e  age o f 20, but i t  was found 
th a t  when adjustm ents were made, th e  incidence va rie d  
l i t t l e  a t d i f fe re n t  age p e rio ds . The re p o rt s ta te s  th a t  
a h is to r y  o f asthma in  some near r e la t iv e  was obta ined in  
38.7 per cent. U n fo rtu n a te ly , th e  t o t a l  number o f r e la t iv e s  
was no t s ta ted , so th a t  i t  is  not po ss ib le  to  form  an 
op in io n  as to  th e  p ro p o rtio n  o f a ffe c te d  to  una ffec ted  
in d iv id u a ls .  No conclusion was drawn concerning the  
involvm ent o f  a Mendelian fa c to r .  Of th e  139 cases, in  whom 
in h e rita n c e  was noted in  th e  fa m ily  h is to r y ,  59.6 per cent 
had asthma be fo re  20 years o f age; bu t lo ok ing  a t th e  
question from  th e  p o in t o f view o f age group, th e  au thors 
concluded th a t  the re  was no preponderance o f in h e rita n ce  cases 
a t any p e rio d  o f l i f e .
80 per cent o f asthm atics gave a h is to ry  o f 
re s p ira to ry  in fe c t io n  before the  asthma commenced.
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B ra y ’ s (188) in v e s t ig a t io n s  in  asthma, h a y -fe ve r, 
u r t ic a r ia ,  eczema, vasomotor r h i n i t i s  and m ig ra ine , leofl 
him to  conclude th a t  h e re d ity  p lays  a most im portan t ro le  
in  from  3D to  70 per cent o f cases accord ing to  the  type  o f 
a lle rg y  d isp laye d . The s ta t is t ic s  are based on 200 cases. 
From a survey o f th e  age o f onset, he f in d s  th a t 21 per cent 
develop symptoms be fo re  the  age o f te n , ir re s p e c tiv e  o f 
h e re d ita ry  in flu e n ce , from, which he concludes th a t  h e re d ity  
p lays  no p a rt in  de term in ing the  age o f onset. In  B ra y ’ s 
group, in h e rita n ce  is  tw ice  as frequent when th e  mother 
tra n s m its , and in  the  la t t e r  case tw ice  as many o ffs p r in g  
m ight be expected to  be a ffe c te d . At th e  same tim e , he 
comments on the  d i f f i c u l t y  o f o b ta in in g  t ru e  f ig u re s  fo r  
h e re d ity , since in  some instances, th e  h y p e rs e n s it iv ity  is  
known to  be th e  re s u lt  o f p la c e n ta l tran sm iss io n , and on 
th a t  account must be termed ’ con ge n ita l* ra th e r  than 
h e re d ita ry . A p o in t o f fa m ily  h is to ry  was obtained in
68.5 per cent o f h is  cases, evidence o f h e re d ity  having 
been presumed from a h is to ry  o f asthma, h a y -fe ve r, u r t ic a r ia ,  
eczema, m igra ine and vasomotor r h i n i t i s  in  a r e la t iv e .  He 
remarks th a t  i t  is  d i f f i c u l t  to  o b ta in  p e rfe c t agreement 
w ith  Mendelian r a t io s .  The to t a l  number o f r e la t iv e s  in ­
cluded in  h is  survey was 4,152 and the  number o f a ffec ted  
in d iv id u a ls ,  597, g iv in g  a percentage incidence o f 14.3, a 
f ig u re  very close to  the  incidence o f h y p e rs e n s it iv ity  in  a 
random sample o f the  po p u la tio n . Balyeat (189) found 8 .3
per cent o f 1,117 students w ith  a lle rg y , Spain and Cooke
(190), 7 per cent o f 115 cases, and Cooke and Vander Veer
(191), 14.5 per cen t. Bray recogn ises the v ic io u s  e f fe c t  
o f  p re ju d ic ia l environm ental co n d itio n s , and records (192) 
th a t 36 per cent o f h is  c h ild re n  were f tn ly "  c h ild re n  and 
in  a fu r th e r  20 per cent, th e  a ffe c te d  c h ild  was th e  f i r s t  
o f  two or more. The average number o f c h ild re n  per fa m ily , 
r a re ly  exceeded tw o . B ra y ’ s f ig u re s  are as fo l lo w s :-
U n ila te ra l fa m ily  h is to ry ,  in  50 per cent o f cases 
B i la te r a l  ” H in  20 per cent M "
Conversely, b i la te r a l ly  a ffe c te d  ancestry gave 70 per 
cent a ffe c te d  o f fs p r in g ;  u n i la te r a l ly ,  60 per cen t; 
nega tive , 45 per cent.
B ra y ’ s s ta t is t ic s  are no t conv inc ing . H is  conception 
o f  a l le rg y  is  too  comprehensive, since on ly a m in o r ity  o f 
cases o f u r t ic a r ia  and m igra ine are g e n e ra lly  considered to  
be a l le r g ic .  Ingram (193), d e rm a to log is t, has never seen 
an eczema due to  cow's m ilk  or o the r fo o d s tu ff ,  D ow ling (l94 ) 
cannot agree w ith  those^say th a t  in fa n t i le  eczema is  due to  
a to p ic  s e n s it iv i ty  to  fo o d s tu ffs , and Coca b e lie ve s  th a t 
the re  are r e a l ly  o n lj7, two a l le r g ic  diseases, asthma and 
h a y -fe v e r. B ra y 's  f ig u re s  o f expected a ffec ted  o ffs p r in g  
w ith  p o s it iv e  ancestry do not vary s u f f ic ie n t ly  from  those 
w ith  nega tive  ancestry to  be d e c is iv e .
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L .J .  W it ts  (195) examined 500 asthm atics and 100 
c o n tro ls . A fa m ily  h is to ry  in  60 per cent o f the  p a t ie n ts  
s u ffe r in g  from  one or more o f th e  fo llo w in g , was o b ta in e d : -  
asthma, h a y -fe ve r, u r t ic a r ia ,  eczema, rh in o rrh o e a . In  
s p ite  o f  t h is  h igh  f ig u re , W itte  remarks th a t "V/hile th e re  
is  no doubt th a t  asthma and the o ther a l le r g ic  d iseases I  
have mentioned are c lo s e ly  re la te d , our c o l la te r a l  in v e s t­
ig a t io n s  on apparen tly  hea lthy  people do no t support th e  
view th a t t h is  group o f diseases can be regarded sim ply as 
the  m a n ife s ta tio n  o f an in h e r ite d  a l le rg y  or p ro te in  hype r­
se n s itive ne ss . Bruce Pearson(l95) has found th a t  30 per 
cent o f  he a lth y  a d u lts  have e ith e r  a personal or fa m ily  
h is to r y  o f a l le rg y .  Much h igh e r f ig u re s  are g iven  by th e  
American worker Vaughan, whose conception o f a lle rg y  is
c
more embracing than ours. Study o f  sk in  re a c tio n s  have a lso 
shown the  g re a t frequency o f  la te n t a lle rg y  as compared 
w ith  ove rt a l le r g ic  disease*1.
A se rie s  o f 568 cases was in ve s tig a te d  by Spain 
arxL Cooke (196) to  see i f  a fre sh  in v e s t ig a t io n  v e r i f ie d  
th e  re s u lts  obtained by Cooke and Vander Veer in  1916.
A p o s it iv e  fa m ily  was obtained in  58 .4  per cent o f the  
cases as compared w ith  48.4 per cent in  the  e a r l ie r  enqu iry , 
but t h e i r  conception o f a lle rg y  embraced a la rg e r number o f
d iseases, v iz . ,  asthma, hay-feve r, a to p ic  coryza ang io­
n e u ro tic  oedema, g a s t ro -e n te r it is ,  u r t ic a r ia ,  m ig ra ine ,
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a and eczema. F igures o f expected m o rb id ity  in  t h is  se rie s  were*
B i la te r a l  in h e r ita n c e — 71.6 per cent, instead o f 75 per ceht
U n ila te ra l in h e rita n c e — 56.1 ” n n M 50 n w.
In  th e  41 per cent, which gave a nega tive  fa m ily  h is to ry  
the  au thors  suggest as an exp lana tion  e ith e r  an inadequate 
h is to ry ,  o r f a i lu r e  o f th e  r e la t iv e s  to  come in to  contact w ith  
s p e c if ic  a lle rg e n .
Spain and CJooke concluded th a t  asthma is  d e f in i te ly  hered­
i ta r y ,  and. th a t  e ith e r  a s ing le , or m u lt ip le  dominant fa c to rs  
are in vo lve d .
In  a se rie s  in ve s tig a te d  by June M kinson  (197), a fa m ily  
h is to ry  was obtained in  48 per cent. The author concluded 
th a t a Mendelian recess ive  was the  fa c t invo lved . T h is  has 
been con trove rted  by a l l  o ther workers, m ain ly fo r  th e  reason 
th a t  an incidence o f on ly 71 per cent o f expected a ffec ted  
o ffs p r in g  was obtained, ins tead  o f 100 per cent when in h e r i t ­
ance was b i la te r a l  and furtherm ore, because recess ive  parents 
showing th e  disease ra re ly  have recessive o ffs p r in g  (198).
Buchanan (199) is  o f the op in ion  th a t asthma fo llo w s  
none o f the  known laws o f h e re d ity .
Coke(200) in  h is  volume on colds and ha y-feve r, f in d s  
on ana lys ing  h is  f ig u re s  th a t 66 per cent o f h is  ha y-feve r
p a tie n ts  g iv e  a fa m ily  h is to ry  o f h y p e rs e n s it iv ity  in  a near 
r e la t iv e .  Yet he b e liv e s  th a t  too  much food and too  l i t t l e  
exe rc ise  w ith  derangement o f the  l i v e r  are the commonest 
accessory fa c to rs .  He remarks th a t " Some men were in  such 
f i t  c o n d itio n  d u rin g  the  w a^rtha t they  developed no h a y -fe ve r 
a t a l l  though l iv in g  in  the  open f ie ld s  o f Francew. Warren 
Crowe (201) c ite s  an instance o f a groom who was seized w ith  
asthma each tim e he was in  p ro x im ity  to  horses. During the 
war, he was sent to  the fro n t and allowed to  pursue h is  
usual voca tion , which he d id , w ithou t the  re tu rn  o f h is  
t ro u b le .
Hyde S a lte r (202) expressed the op in ion  th a t  he had 
no doubt o f h e re d ity . He found a fa m ily  h is to ry  in  38 per 
cent o f h is  cases. He remarked th a t th e  number o f cases 
w ith  fa m i l ia l  incidence was g re a te r than would be. accounted 
fo r  by chance.
Coca, Walzer and Thommen (203) have co lle c te d  the  
records o f th i r t y - th r e e  post mortem exam inations o f asthma­
t i c s .  Of these, the fa m ily  h is to ry  is  mentioned in  tw en ty . 
Seven or 35 per cent o f the la t t e r  showed a p o s it iv e  h is to ry  
in  a parent or c o l la te ra l.  In  th ir te e n  or 65 per cent, the  
h is to ry  was n e g a tive .
The h is to r ie s  were examined o f 200 asthm atic p a t­
ie n ts  under th e  age o f s ix teen , taken from the case records 
o f D r. James Adam, to  whom I  am g re a t ly  indebted fo r  the  
m a te r ia l.  Of these, 126 or 63 per cent were males and 
74 or 37 per cent were females. A fa m ily  h is to ry  o f asthma 
or assoc ia ted  disease was obtained in  30 per cent o f the  
cases. In  14 per cent, the affected, r e la t iv e  was a f i r s t  
r e la t io n .  100 cases were se lected in  whom the  fa m ily  h is to ry  
was recorded in  d e ta i l .  I t  was observed th a t 25 per cent 
were "o n ly "  c h ild re n  and in  a d d itio n , in  a la rge  p ro p o rtio n  
the  p a t ie n t was the  e lde r o f tw o . Three or 12 per cent o f  
the  on ly  c h ild re n  had a p o s it iv e  fa m ily  h is to ry .  In  th e  group 
o f 25 per cent "o n ly ” ch ild re n , 60 per cent gave a h is to ry ,  
past, or p resent, o f o ther symptoms o f the  a l le r g ic  type , from 
which fa c t  i t  may be assumed th a t  "o n ly ” c h ild re n  are more 
prone to  a l le r g ic  disease, than o th e rs . The age o f onset 
o f asthma in  the  group o f p o s it iv e  fa m ily  h is to ry  was com­
pared w ith  nega tive . In  the  form er, i t  was 4 .6  years and in
th e  la t t e r ,  4 .8 . The close s im i la r i ty  in  the ages o f onset, 
agrees w ith  th e  op in ion  o f o ther observers th a t age o f onset 
is  no t in fluenced by h e re d ity , and con tras ts  w ith  the  opposite 
view held by Cooke and Vander Veer and Spain and Cooke* I t
was noted th a t in  on ly 14 per cent, the  a ffec ted  re la t iv e
was a parent or s ib lin g '. 494 re la t iv e s *  embraced in  the 
survey, and o f these, 49 had symptoms, g iv in g  an incidence o f 
10 per cent, a f ig u re  comparable w ith  the incidence o f a lle rg y
in  tb s  normal p o p u la tio n . The average e o s in o p h ilia  count 
fo r  p a t ie n ts  w ith  a ffe c te d  r e la t iv e s  was 8 per cent, ard. fo r  
those w ith o u t a ffe c te d  ancestry, 7 .6  per cent. The re s u lts  
o f th e  in v e s t ig a t io n  o f t h is  se rie s  o f cases in d ic a te  th a t 
no d is t in c t io n  can be made between the  so-ca lled  h e re d ita ry  
and n o n -h e re d ita ry  types, and th a t  h e re d ity  as a fa c to r  in  
th e  pathogenesis o f the disease must be he ld  to  be d o u b tfu l 
in  the  m a jo r ity .  The fa c ts  are ra th e r in  accordance w ith  
the  suppos ition  th a t  environm ental in flu e n ce s  are more po ten t, 
fo r  th e  group o f "o n ly " c h ild re n  o f t h is  se ries  show a more 
pronounced tendency to  acquire th e  a l le r g ic  diseases in  
g e n e ra l,th a n  o ther c h ild re n .
The fo llo w in g  case h is to ry  taken from th is  se ries , is  
in  s tru c t ive  (1572): -
Male, age 10, asthma 7 years, su ffe re d  a lso from c h i l ­
b la in s  and eczema. P a te rna l grand.fa ther, eczema; 
p a te rn a l uncle, asthma fo r  eighteen years, now f re e ;  
m aternal uncle, h a v -fe ve r; b ro th e r and s is te r  symptom*, 
le s s . Asthma f i r s t  began a f te r  meals. A fte r  one 
year * s trea tm ent, the  p a tie n t is  asthm a-free, and 
e o s in o p h ils  reduced from te n  to  fo u r per cent, a po in t 
o f favourab le  p rognostic  im port.
In  t h is  case, in  sp ite  o f a strong b i la te r a l ly  a ffe c te d  
ancestry , th e  c h ild  has responded succe ss fu lly  to  tre a tm e n t.
The present in v e s tig a tio n  is  based on a se ries  o f 
n in e ty  asthm atics, the  m a jo r ity  o f whom were in ve s tig a te d  in  
S fcobh ill H o s p ita l, Glasgow. To conform to  the  requirem ents
o f  o th e r au thors, a h is to ry  o f asthma, h a y -fe ve r, eczema, 
u r t ic a r ia ,  m ig ra ine , vasomotor r h i n i t i s  and food-upsets 
was in q u ire d  fo r  in  th e  p a t ie n ts  and r e la t iv e s .  A fa m ily  
h is to r y  o f one or more o f these co n d itio n s  was obtained in  
34.5 per cent o f th e  cases. The average age o f onset was 
24.2 years, an age s l ig h t ly  younger than th a t g iven  by 
Oooke and Vander Veer and Spain and Cooke, although th e  
f a m i l ia l  inc idence o f the  form er authors was g iven as 
48.4, and o f th e  la t t e r ,  58 .4  per cen t. H ay-fever o ccu rrin g  
as a com p lica tion  o f asthma was found in  7 .7 per cent o f 
th e  cases. The t o t a l  number o f r e la t iv e s  was 665, and th e  
number a ffe c te d  55, g iv in g  a percentage incidence o f 8 .2  
per ce n t. Bray obtained 14.3 per cent a ffe c te d  in d iv id u a ls  
amongst th e  r e la t iv e s  o f h is  a l le r g ic  p a tie n ts . I t  w i l l  be 
remembered th a t an incidence o f 7 to  14 per cent o f hyper­
s e n s i t iv i t y  in  the re la t iv e s  o f normal people,was the  
presumed p ro p o rtio n .
A curve showing the  age o f onset in  th e  p a tie n ts  
o f t h is  se rie s  was p lo tte d  aga inst and compared w ith  th a t 
obta ined in  the  b i la te r a l  in h e rita n ce  cases o f Cooke and 
Vander Veer. I t  is  observed th a t the  form  taken in  both 
is  s im ila r ,  con tra ry  to  what might be expected from  the 
o p in io n s  o f these authors.
The f ig u re  fo r  m o rb id ity  in  r e la t iv e s  obtained
in  th e  90 asthm atics o f t h is  se ries  is  lower than th a t o f 
th e  m a jo r ity  o f o ther au tho rs . P oss ib ly , the  fa c t th a t a
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la rg e  number o f th e  p a tie n ts  are o f th e  h o s p ita l c lass 
accounts fo r  an increased d i f f i c u l t y  in  p rocuring  in fo rm a tio n  
reg a rd in g  illnesses in  other r e la t iv e s .  I t  was seen th  at 
th e  percentage o f a ffe c te d  re la t  ive sA8.2, a f ig u re  which 
could h a rd ly  be made to  approximate to  the  Mendelian 
requ irem ents . Even B ray ’ s estim ate o f 14.3 per cent is  
s fc i l l  fa r  below th e  requ ired  r a t io ,  and much less  than 
those g iven  by th e  American a l le r g is ts .
Summaries o f the  personal and fa m ily  h is to r ie s  
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The incidence o f p o s it iv e  fa m ily  h is to r ie s  obtained 
by va rio u s  au thors are presented in  summary
B e rka rt 
James Adam
200 cases under 16 years (James Mam*s) 
analysed by author 
33 post-mortems in  which fa m ily
h is to r jr  mentioned in  20 (Coca,Walzer, 
and Thommen)
Present se rie s  
Rackemann 
Adkinson
Cooke and Vander Veer 
Van Leeuwen 
Vaughan 
Spain & Cooke 
B a lyeat 
Bray 
Kahn
Buchanan;- "Asthma fo llo w s  none o f the  known laws 
o f  h e re d ity ” .
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42 ■
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4 8 .4 ” 
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100 "
I t  w i l l  have been seen from the fo rego ing  pedigree 
s tud ies, th a t  the  evidence in  support o f the in h e rita n c e  o f 
asthma accord ing to  Mendelian law, is  not conc lus ive . I t  has 
been suggested by some th a t m u lt ip le  fa c to rs  may be invo lved , 
and th a t  th e  combination o f c e rta in  types is  re q u ired  to  p ro ­
duce h y p e rs e n s it iv ity .  I t  has been shown by comparative 
experim ents w ith  p la n ts  and simple anim als th a t t h is  m ight' 
ho ld  good fo r  a t le a s t some c h a ra c te r is t ic s , bu t h ith e r to  . 
th e re  has no t been s u f f ic ie n t  evidence forthcom ing to  sub­
s ta n t ia te  the hypothesis as app lied to  man. For those who 
b e lie v e  in  th e  in h e rita n ce  o f asthma or a lle rg y , th e re  are 
many phenomena fo r  which, no exp lana tion  has been found. Some 
o f these have been discussed p re v io u s ly . In  pedigrees showing 
the  occurrence o f a lle rg y  in  more than one genera tion , th e re  
is  frequent sk ipp ing  o f a gene ra tion , bu t much more fre q u e n tly  
than in  d iseases in  which in he ritan ce  is  in d u b ita b le . In  
D r in k w a te r* s (304) pedigree o f brachydad&y ly  th e re  is  no sk ip ­
p ing, and in  Crowder and Crowder! s (205) fa m ily  o f ang io­
n e u ro t ic  oedema con ta in ing  tw e n ty -e ig h t cases in  f iv e  gener­
a tio n s  and showing c lea r evidence o f a simple kende lian  
dominant, th e re  is  like w ise  no skipp ing* In  th e  ip rachydactyly 
fa m ily , a ffe c te d  in d i^ x a ls  mated w ith  normals g ive  50 per 
cent a ffe c te d  o ffs p r in g  and £0 per cent una ffected , but the 
unaffected in  no case produced a ffec ted  in d iv id u a ls  in  the  
t h i r d  g e n e ra tio n . Once the  co n d ition  disappeared, i t  d id  so
com ple te ly and ir re v o c a b ly . Here, obv ious ly , a simple 
dominant was invo lved , and the  fa c ts  are in  agreement w ith  
B la c k e r ' s (206) statement th a t a tru e  dominant t r a i t  is  no t 
"C a rr ie d " . and i t  can^prophesied w ith  c e r ta in ty  th a t those 
menibers o f a fa m ily  who do no t e x h ib it  i t  w i l l  no t tra n s m it 
i t .  To accept B la c k e r 's  statement means th a t one must 
d isca rd  th e  many instances in  which the evidence o f h e re d ity  
is  adduced from the  occurrence o f the  co n d itio n  in  c o l la te ra ls ,  
and so reduce considerab ly  the  f ig u re s  fo r  p o s it iv e  fa m ily  
h is to r ie s .  The acceptance o f the  hypothesis  o f the  h e re d ity  
o f asthma is  beset w ith  s t i l l  fu r th e r  d i f f i c u l t y ,  namely, the  
process whereby transm iss ion  is  achieved. A b r ie f  rev iew  
o f th e  e v o lu tio n  o f h e re d ita ry  characters is  appos ite .
There are, a t preent, severa l schools o f thought r e ­
ga rd ing  the  in h e rita n ce  o f new characte rs . The f i r s t  is  
D a rw in 's  th e o ry  o f the  "s u rv iv a l o f the f i t t e s t "  by which is  
understood the  a c q u is it io n  o f somatic characters by n a tu ra l 
s e le c tio n  to  combat the hazards o f the  environm ent; and once 
formed, th e  transm iss ion  o f these characters to  the o ffs p r in g .  
T h is  th e o ry  p o s tu la te s  the presence o f su ita b le  characte rs to  
be chosen by the  in d iv id u a l as necessity, a rise s , since the  
fu n c tio n  o f n a tu ra l se le c tio n  is  s e le c tio n  and no t c re a tio n . 
D a rw in 's  th e o ry , th e re fo re , does not exp la in  the  phenomena 
o f th e  e v o lu tio n  o f new characte rs . Lamarck maintained 
th a t s tru c tu re s  developed or a troph ied  according to  usage.
and th e  h a b it o f the  in d iv id u a l and th a t the  new characte rs  
passed on in  rep ro d u c tio n . Acceptance o f t h is  hypo thes is  
n e c e ss ita te s  th e  acceptance o f i t s  lo g ic a l sequel th a t 
changes in  th e  soma acquired du ring  the l i fe t im e  o f th e  
in d iv id u a l can so in flue nce  the germplasm or gonads to  secure 
the  tra n sm iss io n  o f the  acquired character to  the  progeny. 
T h is  has been s tro n g ly  controverted by Bateson, Punnett,
t
Be V r ie s  and o thers  (207). Be V rie s  o r ig in a te d  the  "m utation 
th e o ry "  to  exp la in  the o r ig in  o f new cha rac te rs . According 
to  Be V r ie s  the  appearance o f new characters, or "s p o rts "  in: 
a p a r t ic u la r  species, can occur on ly as a re s u lt  o f a sudden 
change or m uta tion  in  the gene in  the  process o f fo rm ation  
o f  th e  Zygote; and t M t  the germplasm, once formed, is  
d is t in c t  and separate from the  soma and incapable o f be ing 
in flu e n ce d  by i t .  The m uta tion theo ry  is  accepted by the  
m a jo r ity  o f e v o lu tio n is ts , but a,s an exp lana tion  o f th e  
sudden appearance o f asthma or i t s  a l l ie d  d iso rd e rs , or i t s  
e q u a lly  sudden disappearance in  a ffe c te d  fa m ilie s , th e  the o ry  
is  inadequate i f  o ther fa c to rs  are not in vo lved . P ro f.
E.W. McBride has taken a con tra ry  view o f th e  e v o lu tio n  o f 
fre sh  cha rac te rs . In  an in te re s t in g  paper e n t it le d  "H ab it, 
th e  B r iv in g  Factor in  E v o lu tio n " (208) he argues s tro n g ly  in  
favour o f  N .eo lam arckism (fluctuations o f P unnett), o f th e  
e ffec t, o f h a b it and environment in  the  development o f new 
cha rac te rs  and the p o s s ib i l i t y  o f transm iss ion  o f these
la t t e r  to  th e  o ffs p r in g . He shows tjaat from  th e  exam ination 
o f lo c a l races, ta k in g  the  two types o f e e l as an example, 
th a t th e  rnorpholog ica l c o n fig u ra tio n  o f the animal corresponds 
to  th e  h a b its  o f the species, and, from the  exam ination o f 
s tra ta  in  g e o lo g ic a l form ations, he has po in ted  out th a t 
changes in  the te e th  and fe e t o f the camel have taken place 
in  a manner ap p rop ria te  to  i t s  change in  environment — from 
the  s o ft  succulent food o f swampy land, to  the  harsh herbage 
and hard u n y ie ld in g  ground o f th e  steppes. He re fe rs  to  the  
experim ents o f Burkben w ith  the  w h ite  b u t te r f ly  and re p o rts  
th a t  accord ing to  the  colour o f the  l ig h t  in  which the  
b u t te r f ly  reproduces, so the co lour o f the  pupae are m od ified , 
and th a t  t h is  co lou r change is  passed on more com ple te ly to  
the t h i r d  g e n e ra tio n . When th e  b u t te r f ly  is  re tu rned  to  
normal co n d itio n s , the pupae s t i l l  sb.ow the e f fe c ts  o f  the  
h a b it acqu ired  by the  paren ta l gene ra tion . Durkhen, he 
s ta tes , concludes th a t when a h a b it is  acquired by one gener­
a tio n , th e  second genera tion  exposed to  th e  same co n d itio n s  » 
acqu ires th e  h a b it more q u ick ly  and tho rough ly . F in a lly ,  
MacBride c ite s  in  support o f h is  th e s is , th a t c e r ta in  f is h  
in  th e  In d ia n  h i l l  r iv e r a  have developed suckers to  c lin g  to  
the  rocks  and the  degree o f development corresponds to  th e  
v e lo c ity  o f  th e  cu rre n t. Experiments, s im ila r  to  D or Mien* s 
have been made by Heslop H arrison w ith  the g a l l - f l y ,  M e ta l- 
n ik o f f ,  N u t ta l l  and others, w ith  moths, lo o ^ i t .  Durkhen* 
MacBride ard o the r e xp e rim en ta lis ts  are convinced by these
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re su lts  th a t ingrained habits are inherited  and n to  prove 
th a t hab its  and mode of growth in  one generation do a ffe c t 
the next, a l l  we require to show and a l l  we could expect to  
see, would be tha t there was an in te n s ific a tio n  o f the e ffe c t 
when the exposure to  the new environment was continued -was 
continued- fo r several generations and a lag in the resump­
t io n  o f ty p ic a l characters when the o ffsp ring  o f ind iv idua ls  
which had been exposed to  the new environment were replaced 
in  the ty p ic a l environment. w ( MacBride, lo c .c i t . )
These examples amongst others, appear to ind icate 
tha t evo lu tion  occurs by a series of minute changes occurring 
in  an orderly  fashion, and cast doubt on the hypothesis that 
change in  the soma can re su lt only a fte r mutation in  the 
zygote. The like lihood  o f both processes operating, mutation 
and the influence of habit, must be kept in  mind, and i t  is  
possible th a t as MacBride emphasizes, the gonad, although 
e sse n tia lly  d is t in c t from the soma, might be influenced by 
environmental requirements, provided the tra n s it io n  from one 
morphological state to  another is  gradual and spread over a 
s u ff ic ie n t ly  long period of tim e.
These problems of heredity must be in  the fo re fron t 
o f one’ s mind when one examines the occurrence of an ailment 
in more than one member of a fam ily. Does the sudden 
appearance o f a lle rgy, or in  p a rticu la r, asthma, in  a member
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o f a fa m ily  h ith e r to  h e a lth y , in d ica te  a m uta tion  in  the  
chromosomes o f th a t person or the  de tr im e n ta l in flu e n ce  o f 
some e x t r in s ic  fa c to r  or fa c to rs  as in fe c t io n , unhealthy nose, 
overloaded metabolism e tc . ,  and i f  th e  disease appears in  the  
o ffs p r in g , what conclusions is  one to  draw? Does i t  im ply 
t ru e  Mendelian h e re d ity  or the  co n tin u a tio n  in  the  new gener­
a t io n  o f  th e  fa u lty  h a b its  which caused the  asthma in  the  
paren ts , th e  progeny having acquired the  co n d itio n  w ith  
g re a te r  f a c i l i t y  as a consequence o f the  c o n tin u a tio n  o f th e  
"d r iv in g  fo rc e " , as MacBride has diown. Experience in  th e  
trea tm en t o f the  disease supports the  la t te r  assumption fo r  
r e s u lts  are obtained which would h a rd ly  be poss ib le  i f  the  
h e re d ita ry  in flu e n ce  were stronger than the  env ironm enta l. 
James Adam (209) re p o rts  th a t a t le a s t 90 per cent o f as th ­
m atic  c h ild re n  can be permanently cured by re g u la tio n  o f 
h a b its  and feed ing in  sp ite  o f fa m ily  h is to ry ,  provided 
trea tm ent commences before the  age o f s ix teen, provided th e re  
is  no mouth b re a th ing  and no de fo rm ity  to  prevent an a c tiv e  - 
outdoor l i f e ;  and La Forge(2I&)- s ta tes" th a t h e re d ity  is  not 
a p ro g n o s tic  fa c to r .  The asthm atic is  made and not born . 
C e rta in  cond itions?  he. says, "produce asthma, ahd t h e ir  co r­
re c t io n  w il ls ra d ic a te  i t  regard less o f the  number o f ancestors 
in  whom such c o rre c tio n  was not accom plished." These re s u lts  
con tras t markedly w ith  those o f a l le r g is ts .  D e se n s itisa tio n  
and avoidance can g ive  only 20 per cent o f permanent cures 
or r e l i e f  fo r  many years, in  expert hands, (Coca, 211) and i t
is  probab ly  fo r  t h is  reason th at  they  a tta ch  th e  major 
r e s p o n s ib i l i ty  to  h e re d ity .  Recent research has been d ire c te d  
to  th e  d iscove ry  o f the  na ture  o f the  a l le r g ic  react-ion 
ra th e r than  to  the  na ture  o f the  co n d itio n  pred ispos ing  to  
i t ;  and by th e  m a jo r ity  the  ou tlook has been tempered by 
the  i n i t i a l  assumption th a t the  disease is  h e re d ita ry .
LINKAGE OF CHARACTERS
A b r ie f  se ries  o f asthm atic p a tie n ts  and t h e i r
It
r e la t iv e s  have been in ves tig a ted  fo r  data which was thought, 
m ight be h e lp fu l  to  e lu c id a te  the  problem.
I t  is  common knowledge th a t ph ys ica l c h a ra c te r is t ic s  
tend to  be tra n s m itte d  from parents to  ch ild re n  in  groups. 
S ta tu re , co lou r o f h a ir ,  co lour o f eyes fre q u e n tly  resemble 
one parent more than another, and s im ila r ly  fo r  other 
ch a ra c te rs . Linkage, in  the modern sense, was f i r s t  recog­
n ised  by Bateson and Punnett in  1906. They noted (212, 213) 
th a t  c e r ta in  fea tu res  o f the members o f a fa m ily  are assoc­
ia ted  w ith  each o ther in  groups. T h is  a sso c ia tion  o f 
characte rs  from  the  b io lo g ic  standpoint im p lie s  the  assoc-
•jjt*
ia t io n  o f genes or a lle lom orphs on one chronosome, o r, as
^ A lle lo m o rp h :-  In  Mendelian in he rita n ce , one o f a_ p a ir  o f  , 
contracted c h a r a c t e r s  w h i c h  become segregated in  th e  fo rm a tion  
o f germ c e l ls .  (Gould1 s Medical D ic tio n a ry )
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Sutton (214) puts i t  " A l l  the  a lle lom orphs represented by 
one chromo some must be in h e r ite d  to g e th e r", and fu r th e r  
"The same chromosome may conta in  a lle lom orphs th a t may be 
dominant or recess ive  independently". A ccord ing ly , i t  was 
speculated whether asthma was associated w ith  any known 
h e r ita b le  p ro p e rty , since the f in d in g  o f such a re la t io n s h ip  
in  fa m il ie s  w ith  a high, incidence o f asthma or i t s  a l l ie d  
d is o rd e rs  would a ffo rd  strong evidence o f a d e f in i te  
h e r ita b le  fa c to r  in  the  pathogenesis o f th e  d isease. For 
t h is  purpose, the  blood groups or iso  a g g lu tin a tin g  elements 
o f th e  b lood were selected, since i t  has been proved by 
von Dungern and H e rz fe ld  (215) th a t the  law govern ing the  
in h e rita n c e  o f b lood groups fo llo w s  th a t o f a s in g le  Mendelian 
dominant, and behaves as a u n it  in  the  process o f c ross ing  
d u rin g  th e  fo rm ation  o f the zygote (216). Moreover, the 
type  o f b lood group possessed by an in d iv id u a l is  e a s ily  
determ ined. The colour o f the  h a ir  and o f the eyes were noted 
s im u ltaneously , since these also are be lieved to  fo llo w  the  
laws o f h e re d ity , a ltho i^ jh  too  o fte n  d i f f i c u l t  o f in te rp re t ­
a t io n .  M alignancy, mental d e fic ie n c y , d ip h th e r ia  (217), hay- 
feve r (v .  in f r a ) ,  g o it re  and other d iseases have been in v e s t­
iga ted  in  respect o f inhe ritance  from t h is  angle, but no 
linkage  has been d iscovered . Snyder (218) s ta tes  th a t blood 
groups are independent o f eye co lou r.
Knowledge o f the  blood groups o r ig in a te d  w ith
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the  work o f Landste iner and Shattock (1899) and much in fo rm ­
a tio n  has been added since then by such p ioneers as Moss, 
Jansky, Bemsfcein, von Dupgern and H irz fe ld .  There are fo u r 
types  o f iso  a g g lu t in in s  o f the  red corpuscles, named in  
in te rn a t io n a l te rm ino logy, A, B, AB, 0 . The groups A and B 
are each dominant to  th e ir  absence (219), and in  t h e i r  t ra n s ­
m ission th ro ug h  successive genera tions, fo llo w  the  laws o f 
Mend e l .
In  the  se ries  o f group de te rm ina tions ca rr ie d  out 
by th e  au tho r, the  technique recommended by L a tte s  (220) was 
fo llo w e d . The blood to  be te s te d  was drawn o f f  in to  a s te r i le  
tube co n ta in in g  c it r a te  so lu tio n , and c e n tr if ig e d .  T h e re a fte r, 
th e  corpuscles were washed once w ith  normal sa lin e , cen tl’ i -  
fuged again, and a 1-30 suspension in  normal sa lin e  prepared.
To beg in  w ith , th e  haem agglutinating te s t-s e ra  were obtained 
from a well-know n manufacturer, subsequently, i t  was prepared 
from  p a t ie n ts  o f known type between ages 20-35 to  ensure a 
h i^a  t i t r e  o f  a g g lu t in in , as fo llo w s
The blood was withdrawn w ith  a se p tic  p recau tions 
and a llow ed to  stand fo r  several hours at 0 C to  perm it 
absorp tion  o f the  auto-(pan) a g g lu tin in s . The serum was then 
separated and tra n s fe rre d  to  c a p il la ry  tubes.
The 1-30 suspension o f corpuscles to  be te s te d  
was mixed w ith  one drop o f a 1-2 d i lu t io n  o f each o f the  sera
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o f typ e s  A and B. A drop o f normal sa line  was used as a c o n tro l,  
S ie  s lid e  was g e n tly  a g ita te d  and th e  m ix tu res  observed by th e  
naked eye fo r  a period up to  h a lf-a n -h o u r i f  necessary. Ihen 
a g g lu t in a t io n  occurred, the re s u lt  was in d u b ita b le  in  th e  
g re a t m a jo r ity  o f cases. Where th e re  was doubt, observa tion  
under th e  microscope was employed .
In  a l l ,  50 group de te rm ina tions were ca rr ie d  o u t.
T h is  number represented 19 fa m ilie s , so th a t in  most cases 
on ly  a few re p re se n ta tive s  o f each fa m ily  were examined. The 
50 in d iv id u a ls  from a t o t a l  o f 705 p a tie n ts  and re la t iv e s  
c o n s t itu te s  on ly  a small p ro p o rtio n  o f the  whole, but t h is  
is  accounted fo r  by the  extreme d i f f i c u l t y  encountered in
them selves fo r  exam ination. The re s u lts  are presented in  
th e  f o l d i n g  ta b le s  w ith  th e  observations on eye and h a ir
co lo u rs .
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Blood Groups. The percentage p ro p o rtio n  o f th e  fo u r 
groups in  t h is  se rie s  are Group A; 41.5, Group B, 5.2 ,
Group AB, 7, GroupO, 46 .5 . These f ig u re s  are in  accordance 
w ith  those  g ive n  fo r  European ra ce s .
Summary o f re s u lts  o f Tab le IV
F ive  groups in  which h y p e rs e n s it iv ity  occurred in  two or 
more members o f a fa m ily .  Of these , th e  b lood group was th e  
same th re e  tim es, case nos. 2, 28 ,and 47, and d i f fe r e n t  tw ic e , 
case no s . , I  and 52.
In  e ig h t groups, th e  b lood groups o f th e  p a t ie n ts  and 
r e la t iv e s  were th e  same, bu t no symptoms occurred in  th e  
la t t e r ,  case nos ., 4 10, 19, 36, 37, 40, 43, and £0.
In  two groups, th e  b lood groups o f th e  p a t ie n ts  were 
d i f f e r e n t  from  those o f the  r e la t iv e s  who were no t a ffe c te d , 
case n o s ., 37 and 41.
In  two groups, th e  b lood groups o f  th e  fa th e r  and mother 
were th e  same as th a t o f  the  p a t ie n t,  and th e re fo re  va lu e ­
le ss  in  th e  study, case no s ., 25 and 29.
In  case no. 75, the antecedent asthma was p a te rn a l.  The 
fa th e r  was no t a v a ila b le  fo r  ty p in g  , but presumably had the 
same group as the  p a t ie n t.
Case-no. 10 is  no tab le  in th a t the  r e la t iv e  examined was 
an id e n t ic a l tw in , bu t had no asthma or a l l ie d  d is o rd e r.
Colour o f  H a ir .  Twenty th re e  groups were s tud ied , com­
p r is in g  e igh ty -one  in d iv id u a ls .  In  f iv e  groups, p a t ie n ts  and
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r e la t iv e s  were the  same, and th e re fo re  were not a v a ila b le  fo r  
co n s id e ra tio n , case nos. I ,  19, 25 and 53. In  fo u r groups 
in  which p a t ie n ts  and r e la t iv e s  had symptoms o f h y p e rs e n s it iv ­
i t y ,  two had th e  same h a ir  co lou r, no s .47 and 52, and two 
d i f fe r e n t ,  case n o s . ,2 and 28.
In  te n  groups, the  co lou r o f h a ir  in  p a t ie n ts  and 
r e la t iv e s  was th e  same w ith o u t th e  le t te r in g  s u f fe r in g ;  
case nos. 4, 10, 36, 37, 40 , 41, 42, 43, 44, 46.
In  te n  groups, the  co lour was the  same as the  r e la t ­
ive s  in  whose antecedent the  asthma occurred, case nos. 3 
and 45.
Colour o f Eyes. Tw enty-three groups, e ig h ty -  
one in d iv id u a ls .  In  f iv e  groups, w ith  p a t ie n ts  and r e la t iv e s  
hav ing  symptoms, the  co lour was the  same in  two, case Nos.
28 and 47, and d i f fe r e n t  in  th re e , case Nos., 28 and 47, and 
d i f fe re n t  in  th re e , case nos., 2, 29, and 52.
Colour o f eyes o f p a tie n ts  and re la t iv e s  s im ila r ,  but 
no symptoms in  the  la t te r ,  case nos., 4, 36, 37, 41, 44, and 46.
Colour same as r e la t iv e  in  whose antecedent th e  
asthma occurred, case nos., 3 and 45.
In  one group, the  eye co lou r was d i f fe r e n t  from  o ther 
s ibs  who had no symptoms, case no. 42.
In  cases 25, 40 and 53, r e la t iv e s  and p a tie n ts  had 
the  same co lou r and th e re fo re  could not be considered.
The conclusions drawn from t h is  b r ie f  g e n e tic  study
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are th a t there is  no re la tio n sh ip  or linkage between the 
members o f a fam ily  a ffected w ith  asthma and i t s  a llie d  
d isorders and
1. The t}rpe of blood group inherited ,
2# The colour o f the eyes inhe rited ,
5. The colour o f the h a ir,
and. there fo re , no support fo r the hered ita ry theory o f the
asthma group of diseases can be adduced.,
The fa ilu re  to  fin d  linkage between asthma and the 
blood groups agrees w ith  the re su lt obtained by Levine (221) 
in  h is  study of hay-fever, Levine examined twenty fa m ilie s  
in  which at least one parent and one c h ild  were a ffected by 
p o lle n -fe ve r, He excluded from h is  consideration those 
fa m ilie s  in  which parents possessed the same blood group.
In  s ix  o f h is  fam ilies , the normal parent was not ava ilab le  
fo r  grouping* Having assumed the hered ity of hay fever, or 
a to p y ,  he concludes tha t (a) the a top ic o ffsp rin g  need not 
in h e r it  the blood group o f the a top ic parent, and (b) a top ic  
dominance may be connected w ith  e ithe r o f the fac to rs  o f 
bhe blood groups or th e ir  allelomorph.
With regard to  eye and- ha ir colours, the ana lysis 
ind ica tes  tha t the colour properties o f asthmatic patien ts 
resemble those of unaffected  re la tiv e s  as frequently as 
affected, and accordingly the same conclusions must be
drawn as in the blood group study,
ASTHMA -IN  TWINS.
A study of tw ins has been made by many genetis ts  fo r  
the purpose o f evaluating the hered ita ry fa c to r in  ce rta in  
morbid conditions. The occurrence o f fa cs im ila r cancers in  
uniovular tw ins has been noted from time to  time, and cases 
o f tuberous sclerosis,and congenital p y lo r ic  stenosis in  
id e n tic a l tw ins have been recorded re ce n tly .
In  the consideration of tw ins, the d is t in c t io n  between 
binovular and uniovular ( id e n tic a l)  tw ins must be remembered. 
Concordance o f disease in  tw ins need not necessarily imply 
a hered ita ry fac to r, but may only s ig n ify  an environmental 
influence acting on both members simultaneously. On the 
other hand, the presence of the disease in  one member o f 
uniovular tw ins, under s im ila r conditions of nurture, must 
be in te rpre ted  as s ign ify ing  the un like lihood  of a hered ita ry 
causal fa c to r. In  a genetica l approach to  the pathogenesis 
o f tubercu los is , a hundred and twenty-seven pa irs  of tw ins 
were studied, by D iebl and v. Verschuer {222) who found a fte r  
care fu l analysis that when environmental conditions o f a 
p a ir of tw ins were such as to  warrant the expectation o f the 
disease in  both, yet only one was tuberculous, by fa r  the 
greatest proportion o f cases occurred in  b inovular tw ins .
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I t  is  obvious th a t  in fo rm a tio n  de rived  from  th e  
in v e s t ig a t io n  o f  u n io vu la r tw in s  is  o f g re a te r value than 
from  b in o v u la r  tw in s .
The case reco rds  o f Cooke and Vander Veer con ta in  
s ix  p a irs  o f tw in s  summarised below, bu t no m ention is  made 




S e n s it iz a t io n
TWINS
a b
144 P a t. and Mat la te  h . f . Same
536 Neg. U r t ic . - f is h Norm.
393 P a t. -uncle E a rly  h . - f . Norm.
600 Mat. G* mot her Late h . f . Same.
622 M at. aunt A s th .-ho rse Norm.
629 P a t. G t. aunt E a rly  and la te
h . f . Same.
T h e ir f in d in g s  in d ic a te  to  them th a t  no c la im  can 
be made fo r  an in h e rita n ce  o f a s p e c if ic  s e n s it iz a t io n .  In  
on ly  th re e  o f the  s ix  p a irs  does h y p e rs e n s it iv ity  occur in  
b o th  members; in  on ly one is  in h e rita n ce  d i r e c t ly  antecedent.
My own se ries  inc ludes one p a ir  o f tw in s , proved to  
be id e n t ic a l by reason o f(a ) th e  close s im i la r i t y  o f appear­
ance — as g i r l s  they were d is t ir^ u is h e d  by th e  presence in  
one o f  a deformed f in g e r  —* (b) id e n t ic a l h a ir  co lour
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(c ) id e n t ic a l eye co lou r (d) id e n t ic a l Blood group . 
(Weichmann and P a ll,  223, accept b lood groups as p ro o f 
o f  id e n t ic a l tw in s ) .
Asthma occurred in  on ly  one. Her case notes
are as fo l lo w s :-
Case N o .10. Female age 58; onset o f asthma 
seven years be fo re  * Only o the r i l ln e s s ,  g a l l ­
stones when age 55. Her mother had asthma, 
o therw ise the  fa m ily  h is to ry  was nega tive  fo r  
a l le r g ic  d iseases. A ch lo rh yd ria  was p re se n t. 
She responded su cce ss fu lly  to  tre a tm e n t.
In  t h is  case i t  is  to  be noted th a t  the  asthma 
d id  no t commence be fo re  m iddle age, th a t  is  a t a tim e 
la te r  than  would be expected bad the  c o n d itio n  been o f 
h e re d ita ry  o r ig in .  The age o f onset would in d ic a te , 
ra th e r ,  n u t r i t io n a l  f a u l t s .  Had the  asthma been 
h e re d ita ry , i t  is  l i k e ly  th a t  bo th  members o f th e  iden­
t i c a l  tw in  would have acquired i t .  The d i f fe r e n t  h a b its  
o f l i f e  occasioned by th e ir  m arriage m ight be supposed 
to  be th e  reason fo r  th e  disease in  one and not in  th e  
o th e r.
The fo llo w in g  case, a lthough not an ins tance  
o f  tw in s  i l lu s t r a te s  th e  same p o in t .
Case N o .78. Female, 31 years, m arried , two 
c h ild re n . Measles, whooping cou^a and chicken 
pox in  ch ildhood . U r t ic a r ia  and a p p e n d ic it is  
a t 17 yea rs . Sept urn r  e sewt ed seven yea r © ago. 
low  s u ffe rs  from vasomotor r h i n i t i s  and hay- 
fe v e r . Asthma coiawenced fo u r years  ago s ix  
months a f te r  f i r s t  confinem ent. M ilk  causes
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wheeze, so seldom takes i t .  Has no exe rc ise  
ap a rt from  a moderate amount o f w a lk in g . A tta cks  
a t le a s t once weekly, m ostly  a t the  week-ends. 
T u rb ina te s  en la rged. Fam ily h is to ry  nega tive  fo r  
asthma in  fa th e r  and mother, f iv e  b ro th e rs  and 
th re e  s is te rs .  P a tie n t was adopted as an "o n ly "  
c h i ld  when s ix  years o ld  and l iv e d  apart from  her 
r e la t iv e s .  She was much coddled and indu lged . 
R e g u la tion  o f d ie t ,  increased exerc ise  and weekly 
m e rc u ria l has caused almost complete cessa tion  o f  
a tta c k s .
f  ^ C-i, ft 5?
. ,  - •
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SUMMARY AND CONCLUSIONS
The qu es tio n  o f the in h e rita n c e  o f asthma has been in  
the  mind o f c l in ic ia n s  f o r  very many ye a rs . The e a r ly  
observers reached t h e ir  conclusions from  ob se rva tion  o f 
the  frequency o f the  a ilm e n t in  the re la t iv e s  o f s u f fe re rs .  
W ith  increase  in  knowledge o f a l l ie d  d is o rd e rs , nowadays 
grouped under the  term  " a l le rg y " ,  new da ta  has been 
acqu ired  by extend ing  the survey to  the whole group o f 
a ilm en ts  w ith  r e s u lt in g  increased f ig u re s  o f incidence#
The h e re d ita ry  fa c to r  has been assessed v a r io u s ly  from  
14 to  100 per cen t, p a r t ly  acco rd ing  to  the number o f 
c o n d itio n s  embraced by the p a r t ic u la r  au tho r*s  conception 
o f the disease group, p a r t ly  by ig n o r in g  the environm enta l 
c o n d itio n s  in  va rious c o u n tr ie s , and p o s s ib ly  by g roup ing  
under the la b e l "asthma" t o t a l l y  d i f fe r e n t  m orbid s ta te s . 
G enera lly  speaking, the la rg e r  f ig u re s  are g iven  by the  
supporte rs  o f the a l le r g ic  theory  and the  sm a lle r by those 
who cons ider the group to  be the expression o f a ba s ic  
b iochem ica l a b e rra tio n  o f which a lle rg y  is*symptom and 
bronchospasm a cu lm in a tin g  even t. In  the survey o f 
e t io lo g ic a l fa c to rs ,  i t  w i l l  have been observed th a t  each 
the o ry  p u rp o rtin g  to  e xp la in  the u lt im a te  cause o f asthma 
can be supported by more o r le ss  conv inc ing  evidence to
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warrant its  assumption. In  some, such as toxaemia and 
in fection , the theory explains the cause of the metabolic 
upset; in  others, lik e  the exudative and a lle rg ic  diathesis, 
the resu lt, so that at the end of an enquiry into the patho­
genesis of the disease, the im partial observer concludes that 
fo r asthma, as fo r its  associated ailments, there is  no
r
single cause, and the success in  treatment of a llev ia tio n  
of the trouble depends on the a b ility  to locate the source 
of the fa u lt* Special attention has been devoted to the 
discussions on allergy and toxicosis, fo r on the f ir s t  
depends the evidence produced in  modem s ta tis tic a l studies 
to support a claim fo r heredity, and on the la tte r  the 
ju s tific a tio n  fo r the hypothesis that the environmental are 
of greater importance than the inborn hereditary factors.
An attempt has been made to disprove the view that allergy  
is  a primary condition because of its  im plications, and 
case histories have been recorded to show the lesser value 
of the a lle rg ic  approach to asthma, in  practical medicine*
The experiences of several prominent workers in  the fie ld  
of allergy have been cited* I t  has been pointed out e a rlie r  
in  th is  thesis that a family history of a disease is  not 
proof of heredity, but that i t  often means tra d itio n a lly  f  
inherited hab it, or the effect of extrinsic influences 
exercising th e ir effects on a group of people in  proximity 
to each other. I t  has been noted in  the course of reading
on the subject of asthma, that the prevalent idea of the
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strik in g  inheritance figures fo r th is  disease is  based to 
a large extent on the pedigree studies of Cooke and Tender 
Veer and Spain and Cooke, and that th e ir views have been 
adopted by many authors and copied from book to book 
without adequate investigation* The s ta tis tic s  of these 
authors, as also of others have therefore been studied, 
with the resulting  opinion that th e ir evidence is  in  some 
part biassed by m aterial not evaluated in  its  proper 
perspective. I t  has been pointed out that Cooke and fander 
¥©ervs asthmas were complicated by hay-fever in  80 per 
cent of the cases and that further and more complete in ­
vestigation would be necessary before a fin a l decision 
could be made. The inclusion of other diseases lik e  migraine 
and eczema, not yet proven to be a lle rg ic  except in  a 
m inority of instances has further complicated the matter; 
but even with those, I  have not been able to reach a  figure  
near those of Cooke and Tender Tear, nor of Bray end his 
co-workers who are in  agreement with the American ideas.
The 200 case records of Adam and the Edinburgh investig­
ation give figures much below these. One is  therefore 
compelled to suppose that some other factors are a t  fa u lt*  
Recently, Bray has volunteered the information that nearly 
6d per cent of his children are "only" children, or f ir s t  
children, end much coddled end over-protected, an opinion 
fo r  long emphasized by Adam, while the cases of Ancona
i i
amply demonstrate that heredity endowment is  not necessary
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fo r the acquisition of a lle rg ic  symptoms, and that massive 
or lengthy exposure is  s u ffic ien t. From th is  la tte r  point 
of view, then, may be explained the greater frequency of 
hay-fever in  the U.S.A., fo r in  many parts of that country, 
ragweed, the principal offender, is  found in  abundance in  
every patch of uncared-for land, while the habits of the 
people suggest fau lts  in  the manner of liv in g , a view 
which derives support from the fac t of the absence of hay- 
fever in  the Indians of the reservations, and of the 
comparative freedom also, of those fo r whom geographical 
conditions would be expected to produce a more intense e ffe c t.
Experimental work, on the whole, rather favours the 
environmental aspect; and here the work of Brodie and Dixon 
and Kenneth P h illip s  (page % )  has been outstanding. In  the 
fie ld  of a lle rgy, the cutaneous tests have been found to be 
more frequent in  allerg ies and th e ir re la tives  than in  
normal people, evidence which has been accepted by many to 
indicate an hereditary endowment. The fact of its  occurrence 
in  non-allergics disproves th is , and raises the issue of 
some other factor conmon to both groups. To revert to the 
subject of individual pedigrees, such as those recorded by 
Drinkwater and Fantham and those of my own (cases 2? and 29), 
i t  would appear that a hereditary causal factor is  important 
in  some cases. These instances are published in  virtue of 
th e ir ra r ity . In  620 cases of Cooke and Yander Year, there
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is  recorded only one instance in  which four out of fiv e  
siblings had symptoms. Geneticists warn us against general­
isations on the strength of isolated instances. But even in  
spite of th is  warning, should we be convinced that there is  
an hereditary factor, a knowledge of the orig inal causation 
is  no further advanced by introducing th is  element, fo r a 
time must be reached in  every family where there was no 
evidence of any predisposition, ex6<|pt we accept the mutation 
theory. I f  mutation occurs, i t  must do so very often. I  
have not been able to find a reference of any one accepting 
th is  theory in  regard to asthma. More reasonable in  my 
opinion is  the assumption of the continuation in  each gener­
ation of affected fam ilies of vicious nurture, an assumption
which derives much support from MacBride, who maintains that
habit is  the driving force in  evolution, and from Mam, La
Forge, Haseltine and others who have proved in  practice that 
the correction of fau lty  habits in  the affected children of 
affected parents leads to permanent success in  spite of the 
tainted ancestry. McDowall believes th is  practical tes t 
rather emphasizes the acquired aspect, and I  agree with him, 
fo r a characteristic which has as its  foundation a d efin ite  
bioplastic variation in the chromosome, would not be so 
easily influenced.
The investigation of blood groups, colour of eyes 
and of h a ir, has only shown that there is  no association
between these properties and the disease. Here, a negative
116
conc lus ion  is  h a rd ly  o f  equal va lue to  a p o s it iv e ;  and i f  
th e  h e re d ita ry  the o ry  were o therw ise s u b s ta n tia te d , would 
o n ly  in d ic a te  th a t  in  the zygote th e re  is  fre e  assortm ent 
o f genes.
The s e r ie s  o f cases in v e s tig a te d  con ta in s  o n ly  one 
p a ir  o f id e n t ic a l tw in s  o f which one member, a lone , has 
asthma. The e f fe c t  o f h e re d ity  can be more c o r re c t ly  
assessed i f  environment remains con s tan t, and v ice  versa .
In  the  case o f id e n t ic a l tw in s , h e re d ity  is  a co n s ta n t, so 
th a t  here the  onset o f  asthma must be ascribed  to  environm ent­
a l  in f lu e n c e . The 200 cases o f p a t ie n ts  under the  age o f 
s ix te e n  be long ing  to  the case records o f Mam, a f fo rd  
in fo rm a tio n  which proves c o n c lu s iv e ly  th a t  l i t t l e  o r no 
d is t in c t io n  can be made in  the frequency o f m o rb id ity  between 
those  showing a p o s it iv e  fa m ily  h is to ry  and those a n e g a tive , 
and no d is t in c t io n  between the s o -c a lle d  h e re d ita ry  and the 
n o n -h e re d ita ry , in  o th e r re sp e c ts . The fa c t  emerges, 
however, th a t  t n l y ” c h ild re n  are more prone to  o th e r a l le r g ic  
d iseases than the  o th e r c h ild re n , and so the  acqu ired  aspect 
o f  a l le rg y  is  emphasized.
The occurrence o f asthma in  animals l i v in g  under 
s o p h is tic a te d  co n d itio n s  a lso  s tro n g ly  supports th is  view , 
b u t t h is  fa c t  is  co n s ta n tly  ignored by a l le r g is t s  who s tre s s
h e re d ity .
Buchanan believes that asthma follows none of the
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known laws o f h e re d ity ,  whereas Vaughan s ta te s  th a t
" We cannot cure the a l le r g ic  tendency. Born w ith  the
p re d is p o s it io n , one w i l l  tra n s m it i t  to  one’ s o f fs p r in g
and w i l l  c a rry  i t  w ith  him to  h is  d e a th ". The form er
view  g ives  hope to  the asthm atic s u f fe re r ,  the la t t e r ,
a problem which must be solved by eugenics. To avo id
an issue because i t  is  unpleasant is  u n s c ie n t i f ic ;  to
accept a statem ent such as Vaughanr s w ith o u t adequate
s u b s ta n tia t io n  is  d e f in i te ly  h a rm fu l. The m a te r ia l
which has been a v a ila b le  to  me f o r  exam ination leads
me to  b e lie v e  th a t  h e re d ity  is  b u t seldom a fa c to r  in
the  development o f b ro n c h ia l asthma, and th a t  environment
»
o r n u rtu re  p lays a much more freq ue n t and im p o rtan t ro le  
in  i t s  genes is ; and w ith  adequate a t te n t io n  to  the  
la t t e r  much can be accomplished in  a le v ia t in g  a 
d is tre s s in g  d isease.
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